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SIR JOSEPH BANKS, Bart. 

PRESIDENT OF THE ROYAL SOCIETY. 

ere afe. efe. 

DEAR SIR, 

As the following Obfcrvations 
were made in the Courfc of thofe Purfuiti in which you 
have fo warmly intcrefted yourfelf, and promoted with 
the moft friendly Affifiance, I mould be wanting in 
Gratitude, were I not to addrefs them to you, as a public 
Tcftimony of the Friendfhip and Efteem with which I am, 

DEAR SIR, 

YOUR OBLIGED, AND 

WCIlTU-iqOAll, VERY HUMBLE SERVANT, 

navE»BE>, 9, 17M. 

JOHN HUNTER. 
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A DESCRIPTION OF THE SITUATION OF THE 
TESTIS IN THE FOETUS, WITH ITS DESCENT 
INTO THE SCROTUM. 



ADifcovery in any art not only enriches tint ts which ■( Iximdialilv 
belongs, but elucidates all thcfc to which il has any relation. A 
knowledge, of the cuniirucliun of the hiim.ui hutiy in cfltntiiii Id medicine, 
therefore cverv ii-i^-c in t ir. iin.ilnmv iiii^ir throw new light on lli.LT 
branch of fcicncc ; and thefc improvements arc moic (Iriking when tbey 

from tIk dlfcovcry of the lymphatici belli- the r.lilorbciu fyltem ; and Is 
no lofs evident in the hai-.h, where the midline lies in contact with die 
article, which by Ihe difcovcry of the original lest of [lie tefticlcis perfectly 

explained. . 

Several jaa before Haller's Opufcula Pirthologiea were publilhed, my 
brother informed me, that in examining the contents of the abdomen of a 
child, Hill born, about the feventh or eighth month, he found both the 

degree of liirprrlu. We. c:m]d never tipl.iin this mailer to our fltisfaclioji 
till the. publication of the Opufcola, to which Dr. Hunter alludes, com- 
mentaries, page 72, in the following words. 

" 111 the latter end of the year 175;, when I firil had the plcafurc of 
reading Baron Hailcr'.; lo.irv^i'ivi::] rfic hc'nia .:jn;_"cni(a," it llruck my 
imagination tint the llate of the tcllk in the f ems and its ilefeent from 
the abdomen into the fcrotnm would explain fever.il things concerning 
ruptures and (he hydrocele, anil pjrii:-iil srly that ol.'ervation which Mr. 
Sharp had communicated to me, viz. that in ruptures the intefline is 
fomctimes in contact with the tc-Itis. I communicated my ideas upon 
Ibis fnhjedt to my hrulhsr. ami tie'irc.l lli:u ha 11 mild lake every opportu- 
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i OF THE SITUATION OF THE TESTIS IN THE FCETU5. 
nity of learning exactly the Itate of the leftis before and after birth, and 
the Hate of ruptures in children. Wc were boih convinced Ihal the exa- 
mination of thofe fails would anfwer our expectation, and both recollected 
having feen appcar.!:KL-; i:^ diil.uvi, rlui i^.-Lai with our fuppolition, but 
tiw ^Ii.l' "■ : !-c:-!':.-i^.: m.ikiiL; the [-[opei ole or then.. 

" In the courfc of the winter, my brother had fcvcral opportunities of 
affecting festufes of different ages, and of making fome drawings of the 
parts ; and all his obfervations agreed with the ideas I had formed of the 

ftotus. Bin till thofc obfervations were repeated to\is fatis&ction. and 
iicre liilHcicntly afecrtained, lie dcfircd me not to mention the opinion in 
my lecture ; and therefore, when treating of the coats of the teltis, and of 
the fituation of the hernial lac, &c. I only put in this temporary caution, 

ding my lectures for that fealbn in the end of April. 1756, with a courfc 
j'i" the cliTU-pjcLiI o;v, .:::.]::, 1 !;.iv: a vr.-v cit:'.t:;1 .;<.\cur.S of my brother's 
i>hferv:Uio;is, and ihL'w-I b:.'th ;[::: J r:\vii-.;; of Fig. 11. which was then 
fmiilicii, and ti'.c jishjeir. from whL-h ir was made." 

The following obiirvatiorii en this f .inject are taken from my notes, 
publilhcd by Dr. Hunter, in his commentaries, to which I have tinco 
added fome practical remarks. 

Until the approach of birth, the wltci of the foetus are lodged within 
the cavity of the abdomen, and may therefore he reckoned among the ab- 
dominal vifceta. 

Theyarc filtrated immediately below the kidneys, on the forepart of the 
pfcc muffles, and by the fide of the rfilim, v.-iier.- this intelline ir, palling 
down into the cavity of the pelvii j for in the fcetut liiu rectum, which is 
mud; I .l: lj.:t in jiroportion to the capacity of the pelvis, than in the full- 
L:rnu;i Inl'icir, [r^-'cT-j v-jr.^::: j.imhcrum a.i v.el! :;\ 1-L-rcr j 

contents of the pelvis; that is^ their fituation is much higheHn the fffitus 
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OF THE SITUATION OF THE TESTIS IN THE FCETUS. 3 
ttc. being placed in the foetus above the hollow of the pelvis, in the com- 
mon or great abdominal cavity. 

At this time the fhape or figure of the teftis is much the fame an I i 
the adult, and its pofition or attitude h the lama .;; v-heu it is in the fcro-. 
urn ; that is, one end is plated upwards, the qthcr downwards ; one flat 
fide is to the right, the other to the left ; and one edge is turned back- 
wards, the other forwards. Uut as the tefHs is Ida connected with the 
1.irro.u-'i:'.£ v.'-.hc ir k- ::; :1k: loin:, it ■. polifon may he a little va- 
riable. The inoft natural feems to be when the anterior edge is turned 
.:i:c;.rl/ , .va:ib ; -.1;: li;c h'-i': tr>.|-i'. .jf .inv [hmr.- 'Vili :!irovv that lo^l; 
either to the right iide, or to the left, and then the flat fide of the teftis is 
turned forwards. 

It is attached to the pfoas mufclc all along its pofterior edge, except juft 
atits upper ex fremiti 1 . Tfn: attachment is formed by the pcritoneeum, 
which covets the teftis and gives it a fmooth furfacc, in the famo manner 
as it envelopes the other loofc abdominal vifcera. 

The epididymis lies alone; the Dutddc of the pofterior edge of the teflis, 
as in older bodies, but is larger in proportion, and adheres backwards to 
the pfoas. When the fetus, i-: ve-rv ycutig, (In: aJhefion of the teftis and 
epididymis to the plbas is very narrow ; and then the teflis is more loofe, 
and more projecting : but as the fcetus advances in months, the adhefion. 
of the teftis to tht pfiai hecom.'i ln-imisr and tighter. 

The vclfels of tht t. ih ;, le.c '.hole cf 1110ft parts of the body, commonly 
rife from the ncarell larger trim!;*, \U. from tlie aorta and cava, or from 
the emulgents. 

The artery generally tifes from the forepart of the aorta, a little below 
the emulgent artery ; and often from the cmulgent itfelf, efpecially in the 
right fide of the body - which may happen the rather, hecaufc the trunk 
of the aorta is morediftant from the right teftis than from the left. Some- 

or from that of the caplula renalis. Bendes the artery which tifes from 
the aorta, or emulgent, &c. the teftis receives one from the hypogaflric 
artery, which is Ihmt-iimeh ah l.irvjc as the other. It tons upwards from 
its origin, palling clofc to the vas deferens, in iij way to the teftis. The 
B z fitperior 
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fijierior IpLTiti.ttic flL-r^ ll.:j:Ltiill^ n;tjks lieijilL- [lu- JuA'ir end o[ the kki- 
nry. Euth thelu arteries rim in :l k.-ji.utine dii c;;i(:,i. nuking jialty large 
but gentle turnings ; both art iitu.iteJ [xh'.nd ilit jierinmsuni, and both, 

of thai membrane, much in [k flint niin ii: tilt vtlicis pafsto the til- 

The veins of the terns are analogous to its arteries. The iii t «ior fcr- 



mdiroiit vi'iii, and icvc.-.if <uIkt 
follow no precife rule. There i 
m The internal iliac, and run^ 
i'. 1 arterv, Uolli tilt ljv-:ii;i'- 



onfidcrable , and at 



:o tliL' telris with the inlcrinr 
^ iitii b.r'iin.1 tlit juTtrcna ntn 



grown fiil.jeif. its well fls ru the iU-us; fur ilir:!i iiniiiilies of the lumbar 
nerves, which art: tojimictjlv laid tu In: lint tu :hc lellis, piling through 
lilt: k-tidi>:i uf lit': eMenvl ■- -I i - ] -. : ^- niukJt, in ri.- .l 1 i r ■-■ go not to the tellis 
itlelf, but to its exterior coverings, and to the fcrutum. 

The tclliclc rcitivitii; il> iirmi from (lie Hcv.tks of the iutercoftal, 
accounts for the ltu::.:Ul and int.liini:, l)::iv,it]iil::i!; :b readily with it 
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OF THE SITUATION OF THE TESTIS IN THE FUTUS. S 

its bQzi^tajured. E ' P° 

'I'i.L c:j.i;i] , .-:ii\:- l'- L ;in" a: I.".- .Tircr and y.-.kasi; t |-,t of the upper end 
of the tellis, immediately above the entrance of the blrrad-vcffeh. There 
it is thick, round, and united to the te.ti-i ; is it paliss down, it becomes 
a little firialler and more flit, and is only attached backwards to the tcifis, 
or rather indeed to its reiicls, for i; lien loole againft the fide of the teltis 
forwards ; and at its lavtr end it is a;;j:n more firmly attached to the body ' 
of the teilis; fo that in tin trtus tlitra il a cavity or pouch formed between 



of the reftis. The zw.cll part o: the L(-L:i.1v;iu: i; made up of one con- 

ihe lower end of die epididymis, and at lad is maniMlya Tingle tube run- 
ning a little Terpentine. That chaligc happens at the lower end of the 

This dufl is a little convoluted or Terpentine in its whole courfe, but 

from the lower end of the teltis, as it does at a more advanced period of 
life, in tile futnii at (his aire it nm- Jiiwntv.trJ'. imvatds in its whole 
courfe; fo that it goes on almoft in the direflion of the epididymis, of 
which it is a continuation. It turns inwards from the lower end of the 
epididymis, under the lower end .if ihe Icllis, and behind the upper end 
of a ligament or gubemaculum teltis, which I lhall prefently defcribe, 
then it panes over the iliac vcffels and over the inlidc of the pfoas muf- 
cle, fomewhat higher than in adult bodies ; and at lad gi ' 
ureter and bladder toward, the Imi.s of the proitate ' 



fltionsin the foetus, and In the adult, the nrltofthefc is, the fame as in 
thofe animals whole tefrlcles remain through life in the cavity of the 
abdomen; we mull therefore collude tliat the Sine ;.inpoies arcanfwcicd 
!iy this mnfde in ua fu.Lus, as in thofe animals. 
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The ufe of this mulLI;, v.l:cr. the tclllcle is in the fcrotum, appears to 
he evidently that uf .1 I ui} cillery : hut what |iurpoi"e il aiifVcrs in the fetus, 

gincd, there being no apparent rcafon why fuch a mufdc Qinuld Lift. 

The crcnufter or mufculus tcftis appears to be computed of the loner 
fibres of the obliqmis interims and tranfvcrfalis mufcles in the fetus, 
turning upwards inflead of going icrofs to the pubis and fpreading upon 

teiticle , thisTmore evidently fecn in adult fubjeits who have^id a hy- 
drocele, or rupture ; in liich calcs the mufclc becomes ftronger thin ufual, 

at lafl to be loll upon il near to the lower end of the body of the Kfticle. 

The nerves which !;j;.|\v U:i; arc n;ob.i'.':y L-r^zL-L iij.: Ir'.im tl:c 

nerves of thcobliquus internusand tranfverfalis mufcles, for the fame caule 
which throws the abdominal mufcles into action produces a fimilar cffb£t 
on the mufculus teltis, whic h circumihinre ippea" to be moll remarkable 
in the young fubject. When we cough or ail with the abdominal muf- 
cles we find the tcfticlcs 10 be drawn up -, the mufculus teflis and abdom- 
inal mufcles obeying t::c lame curiiiiiaiiil of [he will. 

At this time of life the teflis is connected in a very particular manner 
with the parietes of the abdomen, at that plate where in adult bodies the 
fpermatic yeffds pafs out, and Ukewife with the fcmctun. This connexion 
is by means of a fubftancc which runs down from the lower end of the 

gubernaculum tcili^, Ixvimf.- if t!l:: IliIl- 'villi rile firutam, nr.d 

directs its courfe in its ddceat. It is of a pyramidal form ; its large 
bulbous head is upwards and died to the lower end of the tcftis and 

braue of the fcrotum. The upper part of this ligament is within the 



: vcflels pafs down in adult bodies, and is there loft. The lower 
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pan of the round ligament of die nmi in j fiitui very much refcmblcs 
this ligament of tlie leftis ; and may be plainly inml down into the 
labium, where il is imperceptibly loft. That part of the ligamenlum reftis, 
which is within the abdomen, is covered by the peritoneum all round, 
except at its pollerior part, which is contiguous to the pfcas, and con- 
nected with it by the rcfledtcd peritoneum, and by the cellular membrane. 
It is hard to fay what the Mrufture or compofifion of this ligament may 
be. It is certainly vafcular and fibrous, and the fibres run in the direction 
of the ligament itfelf. Ir is covered by the fibres of the cremallcr or 
mucins Icliis which is placed immediately behind the peritoneum; 
this is not eafily afcerlaincd in the human fiibjefS. but is very evident in 

vity of the abdomen after the animal is full-grown. 

In the hedge-hog the relies continue through lite to be lodged within 
the abdomen, in the tunc filiation as in the human.fcetus , and they are 
fallencd by the fame kind of ligament to the uifide of the paricrts of the 
abdomen at the groin. Now, in that animal, I find that the lowcrmoll 
fibres of the internal cbli.;ue imiilu, whkh cemtitute the crcmaller, are 
turned inwards at the place where the fpermatie vclluls conic out in other 
animals, making a fmooth edge or lip by their invcrfion ; and that then 
they mount up in the ligament to the lower end of the tcllis. Sometimes 
in the human body, and in many other animals, and very often in flieep, 
the tellcs do not deil-aid Jiuiil tit; c.-vity of the abdomen till late in life, 
or never at all. In the ram, where the tcflis is come down into the 
fcrolum, thecrcmafter is a very ftrong mulclc; and, though it be placed 
more inwards at its beginning, it panes down pretty much as it does in 
the human body, and is loft on the outfidc of the tunica vaginalis ; hut in 
the ram, whofe tellis remains fufpended in the abdominal cavity, I find 
that the fame crcmifkr c.vilU, ili<>u:;h it is a weaker mufcle, and inftead 



11 fiutus, while the Icliis h 
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the cremator is fo llcnder that I cannot trace it to my own farisfailinrr, 
cither turning up tnivardi (In- ri/iiih n: tumi.i;; duwn towards the Icratum. 
Yet from analogy m: may conclude that it piHci up to the tellicle, fince 
jo the adult wc tind it infcruil or loft en the lower part of the tunica va- 
ginalis, in tlte fame manner as in the adult quadruped. 

The peritoneum, which ro.rn the teilis ami its iipment or guherna- 
culum, is firmly united tu the furfiicc. nfihN"; f o bodies ; hut all around. 



firft downwards a little way, as if palling uut of the abdomen, and then 
upwards, fo as to cover more of llic I itr-i <:».-:■ c than nhat is within the 

thin in its fubftancc, and of a tendet gelatinous texture ; but all around 
thcpalfagcof that ligament die pii itona-am :> cjulidfr.ddy lighter, thicker, 
and of a more firm texture. Wim [III-. .:\i.:L:iii-.-l limbics are pulled lip 
fo as to tighten and ftteteh the peritoneum, this membrane remains loofc 
at the pallagc of the li L !:i;i::ei;:, \'^hi'- r - it i.. br.ictil or ti^ht all around ; and 
in that cafe the tipht pu t r.jrm> a .-ii:..l of herder or edge around the loofc 
doubled pan of the peritoneum, where the tern's is afterwards to pafs. This 

ing the teltis upwards, be pulled up into the abdomen, and made tight : 
and then there is no appearance of an aperture or phage down towards 
thefcrotum: but whm tf;e fcrotum an. I ligamuit are drawn downwards, 



aperture becomes larger when the tdtis defcends lower, as if the pyramidal 
01 wc.l^c-like li^aniLMit was N-ll ilrasvn down, in order jiot only to direct 
hut to make room for the f.llis woieli nmlr follow it. In fome f.ttufes 
I found the aperture fii large, that I could pu 111 tile teftis into it, as 
far as the tendon of the external oblique muftlc 

From 
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From this ori-in.il litiutio:! wit[;in th; it b,;oj :-.<-■ :] t'lc tents is aflcrwarilt 
moved to its dciliir.i! Ii.iii(.:i in ti:e icnmiLU. ll is the more dillicult to 
afecrtain the exact time of this motion, as we hardlv ever know the exact 
age of our fubjeO. According to the obfayatioiil which I have made, it 
items to happen fooner in fomc bfhnccl than b others, but generally 

the teflis in the abhjmen, s:i:i in the ninth I have ai commonly found it 
in the upper part of the fCrOtum. The defcent being thus early arid the 
paffagc being almoft immediately i'. ;h\\ is the principal means of prevent- 
ing the hernia congenita. 

At the before mentioned period, the tern's moves downwards till its 
lower extremity comes into contact with the lower part of the abdominal 
pincers, Hy this time the upper part of the ligament, which hitherto 

the abdomen to the fcrotum n 1 1 i I ma Inch is afterwards 
(O receive (lie tcilis. As the leltiele pafl'ei ™r, it in ibmedegree inverts the 
fituation of tile h^tU'enl ^:iiT:j:- div.vn behind it, Wlial was the anterior 
lurfjcsof llie lijjauini! while in the ah.lcinLi! now heeuming pollerior and 
competing the tower and anterior part of the tunica vaginalis on which the 
nvifcuhis teflis is loll: this is more evident in tliofc animals whole 
tefticte. readily pal"; from the abdomen to the fcrotum. The place where 
the lig.tuictil lo ii:t.'ll coiititicj, :i"nl t.Ikic the teitis meets with molt 
obilraclion in its defcent, is the ring in the tendon of the external 
oblique mufclc; and accordingly I think wc fee more men who have 
one teflis, or both, lodged Immediately within the tendon of that muf- 
clc, than who have one or both Ml included in the cavity of the ab- 

After the teflis has got quite through the tendon of the external 

and by degrees only defcends to the bottom of the fcrotum. And when 
nedted with it, and li.'i eviiiv.-Jiiruly u;kUt it, but is (hortcned and com- 
C Having 



1 lir.iu_ r now r^ivcn r.:i ace ei:m i:f lilt iiri^inil fituatjon of [he tc-Iles, of 
the lime of their dcfceni f:i.:ii i!i<: nlvi'Kiien, and of the route which they 
take iii their rcmov.il In ill-; (..return, 1 Ihjll in the nest place defciibe the 
manner in which l)v y carry down the peritona-.u.-i wish them, and then 
explain how that men: lira ne form, the tie 1:1 t'se hernia lon^cmin in foine 
bo.!,;;, f.:i,i th; ['.mica v.c.;.ualis Clopria in others. 

When the tcilts is JvirenJin;, and when it has even palfcd into the 
fcromm, it is dill covered hy the peritoneum, exactly in the fame manner 
OS when i! was w ithin the abdomen ; ami the fjiermalic vcflHs run down 
behind the perituonum there, is they did when ihc teltis lay hefore die 
pfoas mufcle i and that lamella of the peritonzum is united behind with 
the trflis, the cpidiilyaii., and the fpcrmatic icii'cls (heiides the vis de- 
ferens) as It was in the luinS; and the tcflis is fixed backwards to the 
parts againft which it rclU, and is u;i.(i:iiicili:ii iiilit loofe forwards, as it 
was when in die abdomen. In ..lining duv.ii the tellis brings the peri- 
lonieum widi it i ami the elongation of that membrane, though in liimC 
eirculllllances it lie like a ctni-.mon he:ni;d I.e. yet in others is very dif- 
ferent. If we can imagine a common hernial fic reaching to the boltojii 
of the fcrotom, and .overt.! :>;.■ crcmalier imilL!:. and that the poilc- 
rior half of the lac covers, and is united with, the tdtis, epididymis, 
fpcrmatic vcucls, and vas deferens, and that the anterior half of the fac 
lies loofe before all thrift parts, it will give a perfect idea of the ftate of 
the peritoneum, and of the tellis when it comes finl down into (lie 
fcrotum. The tellis therefore in its defcent does not fall loofe, like the 

down from the loins, carrying ibe periWn™ with it j and both itfelf 

it may not he fo very" intelligible, hceaufc I find (Indents very generally 
puzzled with ir, am! imagine thar, when the teffis comes firit down, it 
Ihould be loofe all arouii.i, like ;i piece cf the gut or epiploon in a common 
hernia. The ductility cf the p.-riloiceimi, and its very loofe connexion 
hy a flight cellular membrane to the pfoas, and to all the other parts 
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dcfteni into tlic fcrotum wilh the ttliis. This peculiarity of defcent often 
lakes place in feme of the iiitcftincs ; but it can only happen in thofc 
which have adhcfions lo the loins. This I fufpea lo he rather [he con- 
ference of a rupture already formed, than tliu cade of the firft forma- 
tion of the hernial tic, in which the midline lie:, ami I Ihould fuppofe 
could only form very gradually. The c^i'iitn Ins uecn iMr.ctinies InnnJ 
to have Lku.:::i.:c.i i;i!rj th; il.tljIllii:, tu li.i'.L l.miL_~i;I .lIjiil; ''ills in 
its adhdions through i:s whole cuurfe : thj fame thiny, has happened tu 
t!ic liquid'.: llcvurc i.i' the cu>,n ; anil 1 h:>v: :.. L i;i;i the ivhold of it in 
the left fide of the icrutum, with its adhciions brought down from the 
loins. Such hernia? cannnt be reduced , and in ei:e el itiari!;iilaliaj: .;r.: 
not to be operated upon in the common way; the fac ihould not be 
opened, but the ftrki'.rc <3ivi.icLi, r.n.i :lu r.e'.vl7 protruded part reduced. 
It is plain from this deicriplion, that the cavity of the bag, or of the 
elongation of the perircnaumi. wbiJi ccr.r.unr tilt tdiis in the fcrotum, 
mull at firtl ct.™ni. ivirh the gmisral c-jvity of the ahdomen, by 
an aperture at the infidc of the groin. That aricilure has exactly the 
appearance of a common hernial lac : the Ipermatic vclicli and vns defc- 
reus lie immediately behind it, and a probe jralles readily through it from 
the general cavity of the abdomen down to the bottom of the fcrotum. 
And if this procefs of the pe;-i[i;n:, UM be laid open through its whole 
length on the forepart, it will be plainly feen to be a continuation of the 
peritoneum ; the !;l\'r^ and epididymis will lie feen at the lower part of 
it j and the fpermatic vcffcls and the vas deferens Mill be feen covered by 
the poilcrior part of the bay, in their whole cnurf:: litni the groin to the 
tcflis. 

Thus it is in the hu.n.i.i h:v!v, when the tefiii i^ recently come down; 
and thus it is, and co:;thi:irs to f- through lii.-, in ev.jy qui Imped 
which I h.m aamined, where the teftis is in the fcrotum , but in the 
liuman hody the communication between the fac and the cavity of the 
abdomen is fooil cut off: indeed I believe that the upper patt of the tic 
naturally begins to contract as foon as the tellis haE palled through 
ihc tnufcles. This opinim i, ^r;mn.i-il en the Wluwbg o'jieiv.niou. 

C 2 1 have 
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11 OF TIIE SITUATION OF TltE TESTIS IN THE FtETUS. 
I have fecn an inffancc whciv from (lit age of tin H t-t u n in J from every 
other mark, iL was piub.iUi: the ieliir, was iery m cully conic down, 
and yn the upper p.irt ol trie lac ..ie. terv narrow : I pulhud die l^ftis 

the external oblique mufclci but the orifice and upper end of the fac would 
not, by any means, admit of the tcIUs being pulhcd quite up into the ab- 
domen. However :ln;. in u- Lie. tjie upper end of" the I jc certainly ccii- 
trafls, and unites firft, and is quite clofed in a very limit fpace of time -, 

and this contraction and u^ion is continued downwards till it comes near 
the teflicle, where the difpfition for fiich an operation does not erift, 
leaving the lower part of the fac open or loofc, even in the human fuhjedt, 
through life, and forms the tunica telli> >a;r:n:ilii pmpria, the commcu 
feat of an hydrocele. Many cafes of hydrocele in children feem to: prove 
that the pro^ref:, uf this toiitMition and union i. down wards, for ill them 
the water commonly extends higher lip ibr r-hnrri ihon in the adult, 
except in thofe of a considerable fizc ; but in fume children this union 
fecms not to taki place regularly, hut if interrupted in the middle, produ- 
cing an hydrocele of the chord, which neither communicates with the 
abdomen or tunica vaiiiiulis. teitii. This conduction und oblitcrutioil of 
the palfagc feems to be a peculiar operation of nature, depending upon 
ftcady and uniform principles, and not the confcqucuce of inilammacion, 
or of any thing that is accidental : and therefore, if it is not accomplifhcd 
at the proper time, the difficulty of bringing about an union of the part is 
much greater j as in. children who have had the fac kept open by a turn of 
the intdtilM filling down into the fcrotum immediately after the teftis. 
This looks ns if nature, from being baulked when fhe was in the 
humour of doing her work, would not, or could not fo eafily do it after- 
wards. 1 lhall readily grant that what has been advanced here as a proof 
of the doctrine, may be explained upon other principles. This at lead 
is certain, that the- doling of the mouth, and of the neck of the fac, is 
peculiar to the human fpecies; and we mull foppole the final caufe to 
be the prevention of ruptures, to which men are fo much more liable 
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OF THE SITUATION OF THE TESTIS IN THE FCETUS. ,3 
than halls, from their crctf Hale of body. In feme cafes the aperture 
of tire fac is nol entirely clo;Ld, alloivin; a fluid ta pit (I01VJ) and form 
a hydrocele, which fluid upon prcrtiirc can be fqurczed back into the 
belly; cafes of this, kind (ijiTiL-tirms vivo tjn idea of a gut being pro- 
truded, and make it d.llicult to determine the exact nature of the cafe. 

What is the immediate cauic of die defeent of the teflis from the 
loins to the frrotum f It is evident that it cannot be the comprctlivc 
force of rcfpiraliun. IvjciuJi; omciKilv lii; teflis is in the fcrotum before 
the child has breathed ; that is, the effect his been produced before the 
fuppofed caufc has erditcd. Is the teflis pulled down by the crcma/icr 



Why do the trite!- take llnir hliM.i nil,']; ir-;:r, nich dillant trunks f 
Thofc phyfiologifts, who have puzzled themfelw* nhout the folutbn of 
ihis queflion. have not comidcrcd, tti.tr in die lirit formation of the body, 
the relies are [ituated, not in the fcroiuni, hut immediately helow the 
kidneys; and that therefore it was very natural that their blood -veliels 
lliould rife in the fame manner as thofc of the kidneys, but a little lower. 
The great length of the fpermatic veflels in the adult body will no 
doubt ocenhon a more languid circulation, which, we may fuppofe, was 

The Duration of the teflis in the rectus may likewifc account; for the 
contrary directions of the epididymis and of the vas deferens in adult 
bodies, though thefc two in rcaliry make only one excretory canal. In 
the fcetns the epididymis begins at the upper end of the icftis ; and 
it is natural, con/i.i-: : n^ ir ,lh an r:.crotury tube, that it fhould run 
downwards. And it is as natural that the reft of the tube, which is 
called vas deferens, fhould turn inwards at the lower end of the teflis, 
becaufe that is its moil direct court to the neck of the bladder. Thus 
we fee that in the fectus the excretory duct i'. always palling down- 
wards. But the teflis is direitri in itn dcttcnt hv the gubcrnaculnm ; 
ud this is hrmly fixed to the lower parts cf the teflis and epididymis, 



fore in portion as the tc;.is d.lctnds, .lie .as deferens mull afccml from 
the lower end of the teill; -, ,ii;d it unit, from the patiagc through the ab- 
dominal mufeks down to the t.-ilfs, niij parallel will] Ihc fpennatk u-licls. 

The (eHl!, its coats, and tlie fpcrmatic chord, ore lb or! 11 concerned in 
feme of the mull impartial da'.-alcs an.l oieia-.i-.nn [;f furriery, particularly 
in ihc bubonocele and hydrocele, that their hYad'.urc lus been csamincd 
a::o defc.-ibed liv fi. 1 fan-co.is, v-\-l a- h, the ariLiUeniils, of c.cty age. 
Yet i!ic ddcriptions of the cleared: and bell writers upon the fubject differ 
fo much from one another, .-.::d i!:.:nv r ciilitr lli math frtutt '' hat 

is obvious and dcmoniL-ablc by dilution, that it would feem difficult to 
account for fuch a variety of opinions. The very different Hate of die 
parts in the nuad in :■.:.!. ,;:id li;t !mmj-.-i !"■■ -i ^■. doubt, muft have oc- 
cafioncd error and cotifufion among the writers of more nmient times, 
when the parts of the human body were dL-icrihcd from diflecliotis and ob- 
ligations made principally upon biuiu. mil ilie clrcunUUnwi in the 
ftrucliire of the parts, which ate peculiar to the f.etus, hiving been im- 
[srftdtly uiiderllnod, we iiiiiv lujijajfc, has lil-iei.Ui- contributed to make 
perptodty and contradiction among authors. 

Baron lialkr, i;: hi- Opui", nl.i Patholojica, has ohfir.cd. that in infints, 
Ibmelimes the inttlli-ic falls dn..;i i-:tot!:c Ibiotiilii after the teflis, or along 
with it, and occaiiuns what he calls the hernia con-temta. In fueh a cafe 
the hernial fat is ferine,) before the initdiiic tills- down, a. thai ingenious 
anatoinift has obferved. There are belides two very peculiar circumftan- 
CCS ill 3 rupture of 1 1 lis ki:i;l ; '.lit inleliine h always in immediate contaii: 
with the tcllis, and there is nn tur.iea iae.h: -li.; propria leftis. Tile flruc- 
lure of the parts in the fectus explains, in the melt f it isfairory manner, 
both tliofe circuit! fiances, howc.tr extraordinary lliey Iituft appear to a 
man who is only convcrfant with the flruiW of the pares in fubjccls of 
a mote advanced age: and indeed it is fo clear that it needs no illullration. 
I may obferve, however, that the liern!.; t(;:i:;c:ii:.i may happen, not only 
bv the midline filling ffl'.vn to the tellls before the aperture of the fac be 
clofed. 
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OF THE SITUATION CF TffE TESTIS IN THE FCETUS, i S 
dotal, but perhaps after .rartls : for "bin tlic fac Lss been but recently 
clofd, il fcrni poiiible tnousli that i iolc.ce may open it a : .iin. 

Il mull lilitwifc be obvious to every anaumilr, w:i ) c.ianiinei tile ftate 
of thctellis in children of dirtLrcj-.t ages, iti.it tliu mouih and neck only of 



It is atfo plain that the 
.1 together in the fame 
congenita, there is no 



iny brother upon read;,,;; ]! i,;>:, 1 1,1 : . Opufcula Pathologies, and give 

Having given an account of the dilation of the trflirles in the fcetus, 
of their llcfccilt. ami [In- cireumliji:cc< iiltrnjini! it, I (hall nest confldcr 
the cafes where this change takes place in one or both tefliclcs later than 
the ufual or natural ti:::c : an.l hivm;.- i.ua nuiicc of thj ;onfcqucnccs of 
tliis ddeciit ■A'llLn il .|iji.:ii it !'J lat- ;' |vii:i.: F I .lull pirocecj to mention 



mult frcpciilly liaup.-iis Ivtiveen (lie yean oftwn an J ten, while th; per. 
foil is young and i;ro.vii\j, lviii^ :': l.ii,:n <!,-l iyt.1 iK-.ti.itl ihc a.;e of puherty. 

Jt is not cafy to a fa: tain tilt: catiii; uf iliii faiUnc in the delcenr of the 
tellitlei hut 1 am iiKiin::.l tu Lliljiei-1 t:s.it llie C.::;'A oi^inates i.l the tcf- 
lieles thcml'dvii ; it is hc.'/n'cr certain that the tcilkle which has com- 



IF THE TESTIS IN THE FtETUS. 
plcal^d its liclL L-ul, i.: tire 1 ir;reit, \''hkh i' ruiMi: t ■■■■ i lK- i H in the quadru|>cd 
thin in the human linker. ; ai in tlicfe ire call line ail opportunity of 
examining the parti '.viieu ivt plcilc, and can determine how fmall, in 
coninai-ium with the other, that silicic is uhiub has exceeded the uiual 



ditlkulty in in- tiellcnt, ii in the. liiviiion of the tendon 
oblique rniifcle, called the ring. 

How far an ere.1 pofition of body, the action of the □ 
mufclcf. anil th.- H-iVr- ; > upon flic contents of the. ahduinen i:i 

breathing, may cijntriliute mechanically to the ilefrent rif the telticlcs 
when the natural operations of the animal ccconomy have failed, I will 
not pretend to decide ; hut whe;i ire itc tlrelc combined actions produ- 
cing an unnatural defcent of a portion of iniclltne, ivc may conceive 
that they are likewiic capable of contributing to the defeent of the 
tclliclc. 

the ufual time, it is impoiliblt tj iiv whalrei tire jiiboiition for do- 
Zing up the palingc. after it |, ls pailld out, is in feme mcaiurc loll or 
not j but when it ten:, 1 > cr birth m canly fuppofc fomc 

fmg of the mouth of the lac, than l, ; :;orc the child was born when no filch 
actions bad taken place j >ve Ibould therctbrc watch this defcent of the 
teftiele, and endeavour by art to procure that union which the natural 
pov.'cr; are cither nut dilpolld to perform, or arc presented from eompleat- 
ing by the defcent of other parts. But art Ihoold not he ufed too foon, 
nor till the teftiele has got a little way below the ring. As this progrefs 
is very flow, tfpccialiy w hen the tc-;\icic is creeping through the ring, a 



Digitized by Google 



OF THE SITUATION OF THE TESTIS IN THE FCETUS. 17 
doubt often arifes in the mind, whether it is better entirely to prevent its 
palTage, or to alM it by everdfe or other means; it would certainly be the 
bell practice 10 a (Tift it ir that could be done cffcclually. When it has got 
upon the outlide of" the t.-ndon it in general can be cilily pulhcd up again 
into the abdomen; and in thcfetivn litiiatioiin it nil; (hinctunes playback- 
wards and forwards, for years, without ever coming low enough to allow 
of the ufc of artificial means to prevent its defcent, or to prevent a rupture. 
In this cafe it becomes difficult to determine what Ihould be done ; but: 
lioni what I have fan I (hould be inclined to wait the defcent and give it 
every ailiihanec in my power. Indeed in all cafes I would advifc waiting 
with patience; for in moil of thofe which 1 have feen, years have elapfed 
from the firfl appearance of the tcfticlc under the ring of the abdominal 
mufcle before it has reached that lituation in which we may fafely apply 
a trufs, I never perceived that any inconvenience arofe from waiting; and 
the danger, if there is any, may be in fbme degree avoided. I have always 
recommended moderate, not violent exerciic. 

Wlrcn the rellnlc rias ;ui ftjmi, ,.ay heluw the ring then the cafe is to 
be treated as an inguinal hernia, and a trufs applied upon the ring above 
the tcfticlc; talcing care the tcfticlc is not injured by it : hut as this gene- 
rally happens at too early a period for the patients themfclves to be able to 
attend to it, it becomes the more neceffary that the furgeon who is cm- 
ployed (hould be very attentive, and that thofe who have the chatgc of 
their education ftiould watch them with particular care. 

if it is thought advifable to prevent the teilidc from coming down, a 
trufs is equally adapted for that purpolc, as for preventing die defcent of 



only one tcfliclci and it can only be known that he had two by an tat 
nation of thefe parts after death : it is however poffible in fonie inl 
ccs that one may be wanting; but if we are to reafbn from anal 
we muft fuppofc this very feldom to be the cafe. As it is a very c 
mon tire urnfh Dec for many quadrupeds to have only one tcflicle in 
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fcrotum, and in inch which ar. killed for food, and from that circum- 
ftance come more particularly under obfervarion, we in general find the 
other In the cavity nf the abdomen ; and 'in pjjiic infrances they are 
both found lying in that cavity. 

When both teWclej remain through life in the belly, I believe that 
they are exceedingly imperfect, and incapable of performing the natural 
fimilimis of thtijL- urjfuiN; ami tliit iiiijicriciiii!!:! jiincnh the [liljiofiliun 
for their defcent taking place. They are more defective than thofc which 
arc late in coming into the (Ironim. Tin. i* very evident ill tile quad- 
ruped, for in them the Icltidc which has readied die fcroturn is ton- 
lidcrahly larger than tint whkli rcmiins in die abdomen. It is pro- 
bable lhat it is a tendency towards an hermaphrodite, the (cfticlo fcldom 
llcing well formed. In liich cafes nothing is to he done by art; as it 
is not poliiblc to give the Irimulus of perfusion lo luch tcAiclcs, which 
I believe is necclfary to make them alTume tlie difpofition which is re- 
quisite tor tlicir delcent; > U »J the ring of the external oblique mufcle is 
probably lefs liable, in thefc infbnccs, lo allow of the dciccni of a 
portion of intciiine than where tlie tefticles have paifed through it i 
inch pcrfons being perhaps mora iecurc frorMoccidents of this kind than 
if they had been more perfectly formal. 

That the defcriptions which I have given may be bener nnderltood I 
have annexed thru ri-urei dir. ivitc carefully taken from nature. 



PLATE I, 
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PLATE I. 



THE firft figure reprefents the relies within the abdomen, in an abortive 
ftetus of about fix months. All the inte/lines, except the rectum, 
are removed; and the peritonomri in moll places is left upon the furfaces 
v. jiii!' it i'j'.'LTi| lb that the parts have not that Iharpneft miH riii'iiLCl ap- 
pearance which might have been given to them by diffeflicn. 
A The upper part of the objeit, covered with a cloth. 
BB The thighs. 
C The penis. 
D The fcrotum. 

E The flap of the integuments, abdominal mufcles, and peritoneum, 

turned back over the right os ilium to bring the teflis into view. 
F The flap of the Ikin and cellular membrane of the left fide difpofed in 

G The flap of the abdominal mufcles and of the peritoneum of the left 
fide turned back over the fpinc of the os ilium. The lower part of 
this flap is cut away, in order to Ihew the ligament of the teftls 
palling clown through the ring into the fcrotum^ 

HH The lower part of each kidney. 

I The projection formed by the lower vertebra; lumborum, and by llic 

bifurcation of the aorta and vena cava. 
K The reftuin filled with meconium, and tied at its upper part where ths 

L That branch ol" ijc inkiior 'ii'ibtci ic artery which was going (o the 

M The lower branch of the fame artery, which went down into the pel- 
vis behind the rcflum. 

N The lower part of the bladder, that part of li which is higher than 
the oiTa pubis in fo young a frrtus being cut away. 

00 The hypogaftric or umbilici .i.-kiict cm through, where they were 
turning up by the fides of the bladder in their way to the navel. 

PP The ureter oiuJi ikL- down L';Ij:c the puns mufcle and iliac 

veffels, in its courfc to the lower part of the bladder. 

D 1 Qa_The 
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QgJTlie fpermatlc arteries running a little ferpentinc. 

RR The telics limited before the pfore. mufcles, a little higher than the 
inguiua. In (his figure the interior edge of the teltis is turned a 
little outwards, to (how the Ipermatic velTels coming forwards to 
the poiierior edge of the iellis, in the duplicature of the perito. 
iiii'iim: which duplicature connefts the tdtis, indoles its vdiels, 

as the duplicative of the mefentcry connsfls the intdUae, conveys 
id veflds, and gives it a polifhcd covering. 
The beginning of the epididymis is feen at the upper end of the 
teflis. from which it runs dawn on the outfide (and therefore in this 
view behind the body] of the tellis. 

SS The viis deferens of each ink- niiling aciufi, in a terpentine courfe, 
from (he extremity of ihc ejiidi.lyiiiii at theoutiide of the lower end 
of the teflis, and then before the biver part of the ureter, in its way 
to the vclicula faninalii. 

TT What 1 have called the gnbcrnacula or ligaments ol (he teltes in a 
fu.'lus. On the left fide this ligament is entire, fo that it is feen 
g:ii;^ down from the lower end of the teflis, through the ring of 
the mnfclc, into the fcrotum: but on the ri jhr lidc it; ',r|iper ;.;id 
forepart is cut away, that the ;jn'.ti'.m:;.- o:' the ipiiiiJvmis and v;s 
rlLiLrcr..; mav be feen - t and no more of the ligament k exhibited 
than what is iituated within the cavity of the abdomen. 
jV. B. The lower part of the ligament, as it is feen in the right fide of 
this figure, lies fo loose in [he paliagc through the muiclcs, r.nd is 
there lb loofelv covered by the peritomenm. that, when the tcilii is 
pulled op, more of the ligament is fl:en within the cavity of the ab- 
domen, and then the peritonaeum is made tight and fmooth at that 

the lower part of the 1 i i^n ni ii: i- di ;g-.;ed '.ml'- c'.o.vr: llmui.'h 

tin n.ifigc in the nmkhs anil tin ]■ :<:(: peritoneum in carried along 
with it ; fo that then there is a fmill elongation of that membrane, 
with an orifice from the cavity of the belly, like the mouth of a 
finall hernial fac, on the forepart of the ligament. 

PLATE II. 
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THE fccond figure reprelsnts nearly the fame parts in a firms, fomc- 
what older, in order Id fhcw the ftate of [he teflcs when they 
have recently defcended from the abdomen into the fcrotum. The (mall 
intc/lincs are removed, and the large intcftincs are left in their natural 
Htuatkm. 

AA The liver, in out-lines. 
BB The thighs, unfinifhtd. 
C The penis. 

D The middle part of the fcrotum , on each fide of which the forepart 

of the ftmtum is nil ;uviy, rlut the teftes may be feen. ' 
EE The two flaps of the fjciti and of the cellular membrane diffeered off 

from the lower part of the abdomen, and turned down upon the 

thighs. 
F The intdtintun cucum. 
GG The appendicula creei veriniformis. 
H The arch of the colon. 
1 The turn of the colon under the fplccn. 
K The colon palling down on the outQdc of the left kidney. . 
L Thclaft turn of the colon, commonly called its ligniocid llc.\u.-;, ulii.ii 

in adults in ier.i'.d euilu i:: tb: imi ily of the pelvis. 
M The beginning of the reclum. 

N Part of the abdominal mufclcs of the right fide, with the finooth in- 
verting peritoneum, turned back over the fpinc of the 05 ilium. 

OO The lower part of the obliquus externus mufcle of the left fide. 

P The lower part of the reflus mufcle of the right fide, turned outwards, 
and towards the left fide, fo that the epigaftric artery is feen going 
to the infidc of that mufcle. 

QJThe forepart of the bladder. 

R The urachus, as it is called. 

S The crural veffels coming into the thigh from behind the ligamcntum 
Fallopii. 

T The 
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T The external appearance of the fpermatic rope of the left fide. 

U The external appearance of the tcftis, when its tunica vaginalis, or 

procefs of the peritonaum, is a little diftended with air or water 

poured iriiii ii imm ihe i;ui-^ of tlie abdomen. 

V The right teltis, brought fully into view by laying open the procefs of 

the peritoneum in its whole length. 
W The epididymis of the fame fide. 
XX The fpermatic ydftls. 

Y The vas deferens. N. B. Tlic peritoneum lies before the fpermatic 

vcflels and vaa deferens, or covers them within the abdomen ; and 
its procefs or elongation covers them in the fame manner all the 
way from the abdominal mufclcs downwards^ fo that if the intef- 
tine (lips down after the reffis in a fetus it mull be placed before 
the fpermatic vctfcls and vas deferens. 
Z The ureter. 

4c The remain! of the gubcrnacidimt .-r lipiir.ci-.! which bound and con- 
ducted the teftii in the fcrotum. 

N. B. It is evident that part of the peritonaeum, which in this figure, 
is carried down in the form of a hernial Ike to a little below the 
teltis, lies before the teltis, epididymis, fjiTNijlic vejfrls, and vai 
deferens, and that it covers thofc parts in the fame manner as it 
covers the abdominal vifecra, vis. the pollerior part of the fac (flip, 
.poling the fac to been! lengthways into two halves) is united with 
them, and gives them a imootli furface, whUe the anterior half of 
the f.n: 1i;s li'olc hufbru then:, and may lie removed to fome difianto 
from them, as when the lilt is diitended with water. 
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DD The Ifcin and cellular membrane of rhe abdomen lurncd down over 
the thighs. 

EE Part of the abdominal mufcles and peritonaeum turned down at each 

FF The pcritonarum covering the iliacus internus mufcleof each fide. 
C The inteffinum rectum filled with meconium. 

H The bladder with the imil-mral artery cn each fideof it, turned a little 

forwards L i- ijll- :Vin;ilivi> "I" the pubes. 
II The ureters palling over the iliac reflels to the pelvis. 
K The right Edltt expofed. as in Fig. II. V. W." XX. Y. 
L The left teftis inclined in tin- p. <><■<■ i, <>( tin- pe;m.n;vum. See Fig. II. U. 

which covers them, in their defcent through the abdominal mufcles 

the mouth of the Etc to the poterior^art of the bladder. ^ 
O The mouth or aperture of the procefs of the perilous-urn, whereby its 
mouth or cavity fmnmu -.[cites wjth tl'.c "tncril cavity of the belly. 
Ttus aperture doles up, and the membrane becomes (month at this 
place, when the lict'.i! i:rcws ;l little Lii^cr ; u:i lei's when the gut falls 
the tclT: ;; :nd kisps it open. In that cafe it m.i'^s tlic 
mouth of the hernial fac. 
I' The left epiga iir ic anuy bunching :n<:r:. i:::;,!c o( the rectus mtif- 
cle, which is here turned downwards and outwards. This artery 
is always fituated, as in this figure, on the inlide of the moufh of 
the hernial Ihc, or pallage of the fpcrmatic vcffels. 

PLATE IV. 
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A Side view of the pelvis of a.young nm, lo Blow the right tcflidc 
remaining in the cavity of the abdomen, after [he left had come 
down, but which is removed with that half of the pelvis. 

The tcfliclc whit!: lie; in tSic loins ir- Hitter lhan common, and is only 
attached by one edge, which i: ;>r:ncip:ii1y by the epididymis* there is 
alfo a ligament palling from the upper part of the common attachment 
which binds the tefticle to the pofterior part of the ahdominal mufcles i 
this is analogous to the ligament t:u; nt -i:i jicj tbe curium to the fame 
part in the female quadruped. 

The epididymis palTcs along the outer or pofterioi- edge ; and at the 
lower prt becomes larger and pci: Jul maiim:; :. little t.vill upon itfelf 
where it becomes vas deferens. 

The vas deferens is a little contorted, and paffes Juwn obliquely over 
the pfoas mufcle to the bladder. 

From the loivrr end of the tt(li,l; there is a ridge continued along the 

fuety faf. that \ could not exadly afcertain its [trufiurc : at the lower 
pari of this ridge, about an inch and half frum the ring, I found the ter- 
mination of the c rein all nr. ivhitli a tolcrahlt large inutile- ; part of 
its fibres fecmed to arile in common with the internal oblique ; while 
the reft: appeared to come from the pfbas and iliaai; ljicci iv.i.i behind 
it j the outer portion palled inwards and downward!, and fprc.id uvc:i tK- 
Icn-pr.r: i::; rid^o, or r_-'.:b-::"i-U:-.il:]i:i, ivhcr-e tnc pcar/l; : it. 
fibres were loft, and the reft ol" tuc::i ivcrc [LiitLiiueJ into the back part 
of ir. The pofterior portion got upon the inlide of the ridge and was loit 
in the fame manner as the former. 

A The inlide of the thigh, only having the outline drawn. 
fSB The inlide of the abdominal mil files fpread out. 
C The ryrnphylis of the os pubis. 

E D The 
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D The mufda of the thigh tut lIi: ,;m jjl i ;. t rhcFr sfijjin where they arifc 

from a middle tendon. 
E The lower end of die right kidney. 
FG The iliac vcffels npofed to fhoiv their fituatioo, 
11 The remains of the umbilical irtcry. 
I The urinary bladder. 

K The body of the right teflicle, with ihc ramifications of the veins upon 

the furfacc. 
L The epididymis. 
M The vas deferens. 

N The vdkuls, commonly called fcminales. 
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OBSERVATIONS ON THE GLANDS SITUATED 
BETWEEN THE RECTUM AND BLADDER, 
CALLED VESICUL/E S EMI N ALES. 

THE bags fituated between the bladder and reSum in the male of 
feme animals, which are commonly tailed vcficula: feminaks, have 
been confidcrcd as refcrvoirs for the femen, fecrctcd by the tefliclcs in the 
feme manner as the gall-bladder i< fiippofed lo be a rcfervoir for the bile. 
Phyfiologifls mull have been led lo this opinion from obferviug that, in 
the human fubjeit their duds communicate with the vafi dcfercntii 

pofed to allow the femen, when not immediately wanted, to pafs into 
thefe bags from the vafa deferentia by a fpecics of regurgitation, Itut 
more accurate obfervations refpecling their ftruchirc and contents in the 
human fubjc&, and on fimikr parts in other animals fuppoltd to anfwer 
the fame purpofe, joined to the circumftance of their not being found in 
every clals, induced mc ci.nclud;: :Kit o|uil::j] v L i: c:roneo;i.;. 

To throw as much light upon Ibis fubjeit as poffible, I made a number 
of experiments, and availed tnyfelf of every opportunity which offered of 
t\;-.rr.i!:i:L'. r .■. r j]i[;"- , iV <"i::;ilil in -i: 1 . i-'ii.:iilale t!:c y.viut znd Iroiis win; 
I have been able to collcfi, I think it "ill appear that they do not ferve 
the purpofc of rcicrvoirs of the femen. 

To proceed regularly wjtli i:v r inv.uijption, I lliall begin by compa- 
ring the contents of iIil-Ic vclic.il.i- with the femen as it is emitted from 
the penis of a living man : from which eomparifon it appears that the 
two fecretions are very different in their itniilJe |'n' per lies of colour and 
fmelli and although the femen which confliturcs the firfl part of the 
cmiinon is evidently different from the laft, yet every part of it is unlike 
the mucus fcund in thefe velicula;. 

The femen firft difcharged from (lie living Iviiy is of a bluifli white 
colour, in confiflence like cicam, and fiinilar to what is found in the 
E z val'a 
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and excites a degree of warmth in the mouth. The fluid contained in 
IIjlIl vcficuLi. ir, a dad body, [• f.i a h:o-; n.:h i-ol.air, and often varies 
in its confidence in different parts of the bag, as if not well mixed. Its 
fmell does not reiemble that of the femen ; and it docs not become more 
fluid by being expofed to the air. 

It may however be objedled, that the contents of the vcficuli are ge- 
nerally found in a putrid ftate, and have by that means undergone a 
change in their fenfible properties. But the objection is readily obviated 
by comparing this Md with that in the vafa deferentia as it comes from 
the leilicles of the fame dead body, between which there appears to be 
no relemblance. To be Hill more certain of rhe nature of the contents of 
rheic veficula^, than was poffible from the examination of bodies which 
had been dead fome time, I took an opportunity of opening a man im- 
mediately after his death, who had been killed by a Cannon-ball. The 
fluid in the veftcule was of a lighter colour than is ufttally found in men 

like the femen either in colour or fmell. In another man who died in. 
Itanrancuully, in conference of falling a confidcrablc height, and whole 
body I infpectcd foon after the accident, I found the contents of the 
vcikiila! of a lijliiifli whey colour, having nothing of thcfincll of femen; 
and in fo fluid a Ihlc as to run out on cutting into them. 

I have likewife examined with attention a mucus which fome men 
il:i'i!if.:!;t U'. ' ii lir..i:ii;i/ li:iul while at llool, or after throwing out the 
lail drops of urine, .1:1 aiticn which r-cuircj a icnli.lcMblc Cf.crtb:) :;[ the 
prts. This difcharge is generally called a icminal wcaknefs. and is 
] believe commonly fuppofed to be the femen* ; but in all the cafes of 
• ViJt Treitife on UK VentKil Difafr, [= F 197. 



ON THE GLANDS, CALLED VESICUL« 
this kind in which I have been coiifulted, il nearly refcmblcd the con- 
tents of the velicula! in [lie liad budy : perhaps not ijsiilc of fo deep a 
colour. I endeavoured in vain lo perfuade a gentleman who had this 

own femen, and comparing it with that mucus, he was convinced of the 
difference. This gentleman had the power of emitting the femcn in the 
fame quantity as ufual, immediately after the mucus had been difcharged, 
which is a further (:::*>f th.it this fluid is not femen-' 

In this country eunuchs fcldom come undet our examination. We 
have fomcTimca however opportunities of opening the bodies of thofe 
■who have, in confequincc of dilcafc or accident, loll one or both tcfticlcs ; 
and fevcral fubjefts of this kind I have infpetfted after death. Pcrfons 
who have only loft one tellicle are more to our prefent purpofe than 
thofe who have been deprived of both. For it is to be prefumcd that 
fuch men have afterwards had connection with women, and eonfequently 
had the action of cmiflion, which mull have empties! the vcficular of the 
caftratcd fide, if thefc had contained fcmcn % and as they could not be 
replenilhed, they ihould have been found empty after death. We have 
alfo in fuch cafes an opportunity of making comparative observations 
between the ttficohl of the perfecc and thofe of Che impcrfaft fide. In 



them as in the perfect man ; for I am of 
Willi jjtiitr.itiuii j ii;id thai if the tunf: i- 
:r, lliuy '."ill nut grow to the lull W;.:: 
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generation, therefore docs not produce any change in the vellcula of that 
fide ftom which the teflicle i- taken ; becaufe the vcficula docs not depend 
upon the teflicle for its lecretion, but upon the conliitution, and the perfon 
being capable of the action of generation. 

A iran who was under my care in St. George's Hofpital for a venereal 
complaint, died there, and was difcovcrcd to have loft his right teflicle. 
From the ricatra being hardly obfcrrable, it mult have been removed 
fume coniiJei alile time before his death ; and the complaint for which he 
was received into the hospital in a coiri-incing proof that he had conncc- 
l:un "ith wumcn after that period. 

I inipcited the h:i(ly in the pn -I'l-ncc of Mr. [ twigc, the h du£- furgco n , 
and fcvcral of the pupils of the hofpital. Vpon diflcfting out and exa- 
mining the content' vi' th:: petvi', '.iifi the ['.nil and fcrotum, I found 
that the vas deferens of the right fide was (mailer and firmer in its tor- 
ture than the other, efpecially at that end nest to the abdominal risi;^. 
near to the part that had been cut through iti the operation. The cel- 
lular membrane furrounding the dtift on the right fide was not fo loofc as 
on the left ; neither were the vtflcls which ramified on [he right vcficuli 
fo full of blood. But upon oovriiii^ (ho. v 1.1L:: .1! loth appeared to he 
filled with a kind of mucus limilar to that which is found in other dead 
bodies I and the vcficula of the right fide was rather larger than that on 
the left. Whatever therefore may be the real ufc of rhefc vcficula, we 
have a proof from this dilltclion, that in the human fubject they do not 
contain the femen. 

In a man who died in St. George's Hofpital with a very large bubono- 
cele, the teltiele of that lide was difcovcrcd to have almoft loft its natural 
texture ftom the prclTurc of the hernial fac ; and upon examining the 
teflicle with attention, there was no appearance of vas deferens till we 
came near the bladder, where it was almoft as large as ufual. The vefi- 
cula of that fide was found to be as full as the other, and to contain the 
!am: !ti:ul of mucus. 

I extirpated the left tefticlc of a Frenchman on account of its being 
difcafed. He was a married man, and died about a year afterwards, 
having been cltrcmcly ill for fevecal months before his death. On ex- 
amining 



Digitized by Google 



ON THE GLANDS, CALLED VESICUL* SEMTNALES. 37 
amlning the body, the vcficula: were both found nearly full ; more efpe- 
cially that of the left fide, which I fuppofc might be ucideatal. Bui 
upon examining the vas deferens of the left fide, where it lies along the 
fide of this bag, and where it ]ui ;i liiiiilar llni.1-.iri with the veficula', 
I found it filled with the fame kind of 'mucus ; and this I believe is 
always the cafe, whether the tcfticlc has been removed or not. 

A. young man, a coachman, who had a dilcafc in his left follicle, had 
ii removed, at St. George's Hofpital, by Mr. Walker, in Auguft 17S;; 
and in February 1786 he returned again to the hofpital, on accoant of 
uncommon pains all over him, and for which he requeftcd to be put into 

dropped down and 'ii;:.: Immediately. The body was infpeclcd, 

with a view lo difcovcr the eaufc of his death | and upon an examination 
of the vcficulre, the bag of the left fide was aa full as that on the right j 
and the contents in both were exactly fimilar. 

In diflcdling a male-Aibjccl, in the year 1755, for a fide view of the 
contents of the pelvis, 1 found a lag c:i the left tide, lying contiguous to 
Ihc peritoneum, ju(l on the fide of the pclvit where the internal iliac 
vefTels divide ahuue tlic an.;1c of rtdedion of the peritonaium at the union 
of the bladder and rtclum. The left vas deferens was feen palling on 
to this bag; and what is very lingular, that of the right, or oppofite 
fide, eroded the bladder near its union with the return to join it f 
traced the left vas deferens down to the tcfiide; hut on following the 
light through the ring of the external oblique muiclc, I diftovercd that 
ii terminated at once, about an inch finci its palfage out of the abdomen, 

origin about half way along where it lies upon the body of the telticle, 
I found that it al nrlt became rtraight, and foon after fcemed to terminate 
in a point. The canal at this part was lb large as to allow of being 
filled with quickfilvcr, which however did not pals far, fo that a portion 
of the epididymis was wanting ; and the va^ dekreas for nearly the v.1io:l 
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from thefe circumftances we hive 1 prefumptive proof, that the fcmen 
can be ablbrbed in the body of the teflicle, and in the epididymis ; and 
lhat the velicula; fccretc a mucus which they are capable of abforbing 
when il [ ;ir,ni>: U- jn.-.de uU- i.f. V.'c 111.1;,' iikcvii ii:r1r ;rim: ii-l:;=t ;i;n 
been faid, that the fcmcn is not retained in refijvrjirs after it is fecreted, 
and kept there till it is ufed ; but that it is fecreted at the time in cgn- 
ftquence of certain affections of the mind ftinmlating (he tcfticles to 
this action : for we find, that if lafcivious ideas arc cicited in the mind, 
and the paroxyfm is aftcrwarda prevented from coming on, the tciliclca 
become painful and fwcllni from the quantity qf fcmen fecreted and the 
cncrcafcd affion of the veffcls -, which pain and fvvdLng is removed im- 

but if that docs not take place, the action of the vcflels is Hill kept up, 

without which a flop cannot be put to the action of the vcflels that pro- 
duce the fccretion, nor the parts be allowed to fall back into their natural 
(bate. There is at this time no fenfation of any kind felt in the feat of 
the veficuls feminales. The pain in the lefticlcs, in confluence of being 
filled with femcn and the action being incomplete, is fometimcs lb con- 
fiderable as to make it necelfarj' to produce an evacuation of the (emen to 
relieve the patient. 

It may be obferved, in fupport of diis opinion, that thefe bags are as 
full of mucus in bodies much emaciated, where the perfon has died from 
a lingering difeafe, as in itrong robuit bodies where death has happened 
from violence or acute difcales; and they are nearly as full in the old 
as in the young ; which mult probably would not be the cafe if they 
contained femen. Thefe facts, taken from the human fubject, are, I 
think, fufficicnt to eftablilh the opinion which I have laid down ; but 
for the fatisfaction of others, I (hall give fuch facts and obfcrvations as 

thofc which tend to dear up the point in queftion. ' & ' 

Thefe veficula: are not umilar either in Inapt or contents in any two 
genera of animals which I have diflbdtcd ; and they differ more in lizc, 
F according 



3t ON THE GLANDS, CALLED VESICUUE SEMINALES. 

according to the bulk of the animal, lUzw s:iy nt!u:i parts whofc nfcs In 
different animals ire the fame ; while the femen in moll of thofc which I 
have enamincd may be faid to be fimilar. 

The analogy which obtains between thefe bags and the gall-bladder, 
in the human Jhbjedt, by no means holds equally good when applied to 
other animals. In the horic they are run bags lite fmall urinary blad- 
ders, almofl: loofe and pendulous, with a partial coat from the perito- 

thicker in their coats at the fundus than any other part, and appear there 

although they open clufc to the vafa deferential, do not communicate 
with them. The feptum between the two duels is not continued on 
quite ta the urethra, lb thai they cannot, ill ftri<£l language, be faid to 
enter that paffagc fcparatcly ; but there is not length of common daft 
fuflident to admit of regurgitation from the vala dcfcrcntia into thefe lags. 
They are not of the fame lizc in the gelding and in the ftonc-horfc, being 
iargcll in the laft. Their contents in both are exactly ftmilar, and nearly 
equal in quantity ; but in no way refcmbling die loiicn emitted by tlie 
ilonc-horfc ill the coitus, or what is found in die vas deferens after death. 

In the boar thefe bags are extremely large, and divided into cells of a 
considerable fizc , or they may more properly he faid to form ramifications 
clofcly connected with one another, and having a large canal or dud 
common to the whole. The dufts contain a whitilh fluid, vety unlike 
what is found in the ufa deferentia of the fame animal, with which they 
hue not the lealt communication. 

In the rat the bags arc large and flat, with fcrrated edges, and lie fome 



vafa deferentia of the lame 
In the beaver the bags a 
cation with the vaia deferer 
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not communicate with the vara defcrcntia. They contain a [hick bluifh 
tranfparcnt fubitanw which is foftcft near the fundus, and becomes firmer 
towards the openings into the urethra, where it is as folid as common 
chcefc. From this orcumftance, and what is obferved in the horfe, the 
fundus would appear to be the p rt which fccrcles this fubflance, which 
is very different in colour and confidence from the contents of the n& 
defcrcntia, and is often found in broken pieces in the urethra. 

the fecretion of the tcflicle, J extracted one of the teftitlcs of a Guinea- 
pig -, and fix months afterwards' gave it the female. As fbon as the action 
of copulation was over, (in which ail the parrs>:ontaining femen fhould 
naturally have emptied thenuclvcs) I killed the animal, and npon exami- 
nation found the veficula of the perfect fide, and that of the fide from 
which the tefticlc had been removed, both filled with a fubflance in every 
refpeii Gmilir. It will fcarcely be alledged that this fubflance had been 
contained in the bag before the extirpation of the tcflielc; nor could it be 
icmen, which mufl have been all thrown out in the previous connection 
with the female. 

To afcertain that the contents of the veficula: are not difcharged into 
the vagina of the female, with the femen in the act of emiffion,. I killed 
a female Guinea-pig as fbon as the male had left her, and examined with 
attention what was contained in tlie vagina and uterus ; in neither could 
I find any of the mucus of the «ficnh», which from its firmnefs muft 
have been cafily detected. 

In the hedge-hog thefe bags arc veiy large, being twice the Gze of 

Many animals have no fuch bags, and I believe they are wanting in 
tr.e £.-c;r. r [M7i oi' ihi: elm:; wl-.K-fi Yu:z c-'iifi-i^- i:p;>n !ao<i r ;iK-y 

are however to be found in fome of them; and the hedge-hog is an 
example. There is no apparent difference in the tcllicles, vafa deferen- 
tia, or femen of the animals which have veficula! and of thole which 
hive none; and the mode of copulation, as far as thefi bags can be con- 
cerned, is very fimilar in both. 
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Ill bird', at far as I have yet chencd, there i:i nothing sniilngous to 
flicfe-bigs i and yet there appears to Ik no difference between the mode 
of copulation of tlie drake and the bull, or ram; and it is natural lo 
fuppofe that if the rdkulx were refcrvoirs of fcinen, they would be more 
nectlTary in birds j the power of repeating tlie acl of copulation being in 
ihcni infinitely greater than in quadrupeds : and indeed wc find that in 
birds there are refer ruirs "hii'h "ill sccour.t fur this powctj the vafa 
deferentia being enlarged jolt before (hey open into the rectum, probably 
to anfwer that intcntinn. As birds have no urethra, but fimply a groove, 
as the drake and gander; and many are even without a groove, as the 
common fowl, it was abfolutely ncccflary there mould be fach a refcrvoir 
fomcwhere. 

What I have obferved of the refcrvoir of birds is equally applicable to 

From the above obfeirations I think we may fairly conclude that theft 

fiance of their ducts being united to thofe of the tefticles in the human 
i:iW : :-:- n n: a (■;-■<■.! ring liitikL-it to k-t ;-.ii.l; the many fifU which are con- 
tradictory to fuch an opinion* 

Having endeavoured tu mow that the life uf tli"i'c veliculiE has llitherto 
been mifunderflood, the following; liiil'm.iririiis will rend to prove that 
they are fubiervient to generation, [lmii;;h tiieir particular ufe is not yet 
difcovcred; and for the belter liiideriljnding this p.irt of the filbjeel I 
(hall premifc the following fatls. 

Animals have th:-ir p'.nur.-.l li.viM;.- r.iiiiv. • ■■ i::i naf^l iii proportion as 
the parts connc&cd with fuch feelings arc formed, and arc in a Hate to 
aft i and the difpofition for aftion in thefe parts is alfo in proportion lo 
their formation and the excitement of fuch feelings. But that thefe feel- 
ings may be duly excited, it is necelTary that the animal and the parts 
fhould be healthy, in good condition, and in a certain degree of heat 
fuitablc to that clafs to which the animal belongs. As in molt parts of 
the globe the feafons vary in their temperature; the cold in fomc of 
them is fo confiderablc as to prevent thofe feelings or difpofitions in 
animals from takin;: place ; 2nd in in.ir.y l:ruatb:n die gcner.-l inline:;::: 
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of the cold upon them is fo gust, as during its continuance to depi 
them of thefc feelings and difpofuiens, and to render than, for the tii 
unfit for the purpofes of generation.' 

The telHcle becomes at this fih::i [hit!!, IV1 v-irv obv[oa< ii: hir 
of which the fpanniv may be produced as a proof: for if a cock-fparr 
is killed in the winter, before the days have begun to lengthen, the tc: 
cle will be' found very fmall'j but if that organ is examined nt diner 



the fize of the tellicle will be very ftriking.* This circumftance is not 

are reduced to a very fmall fize in tlie winter; but in the land-moufe, 
mole, etc. this diininutiun is llill more remarkable. Thole animals, 
on the contrary, who arc not in a Hate of nature, have no filch change 
take place in their tellicles ; and from not being much afltclcd by feafcns 
arc conlcquently always in good condition, and Li that Hate to which 
other animals that arc left to themfclves can only attain in the warmer 
feafen. Therefore in man, who is in the ftatc wc have defcribed, the 
tellicles arc nearly of the fame fize in winter as in fiimmer : and nearly, 
though not daftly, the lame tiling may be obferved in the horfc, rani, 
^l. thai; . having rheir l:i:o:i:. ill a pven 

The variation above taken notice of is no! confined to the tellicles, but 
alfo extends to the parts which arc conncflcd with them. For in thofc 
a:ii;uaii th.it have their :i.a(br.! liirprop.ij;e rhs ir.oil J::li!i;tly marked, 
as the land-moufe, mole, £ec. the veftculx are hardly difcerniblc in the 
winter* and in the fpring arc very large, varying in fize in a manner 
fimilar to the teflicle. It may however be alledged, rhat tlie change in 
thefe bags might naturally he fuppofed to take place, admitting than 
to be fcminal tefervoirs ; but what happens_ to the prollate gland, which 

' k \- r;ry.:ir.:'. ii'i.r rl." I ih.n r:\- t r ;v. ! .-. <■< n c. .I.HV.^T ■■'.:t?.3.\i [hould be equally 
»aim i for the frog co|>'- ljiL "' i: -Tiy - 1 U wtiik the IriiVc and liaarJ, wfiidi ire 
alio cold, Owpins mimis, do nor cop-jl.ite lill ike frita is warm. 

• VidaplHcIILrlB. i. c Vido plate 111 fig, J. 
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his never bun fuppofcd re contain femen, will tike off the force of tliia 
objection i fincc in all the animals which have fuch a gland (and which 
have their feafon for propagation) it undergoes a limilar change. In 
the mole the proft-.ue ^l.:ul in ^ji]ti:r ii hardly obfervable, but in die 
fprtng becomes itrv 1 .i r l: ;nir] i:. nilc.1 with mucus. 

From thefcobfervacions it isreafonable to infer that the ufe of thevelicu- 
Ix in the animal ceconomy, muft in common, with many other parts, de- 
pend upon the tcfriclcs. For the penis, urethra, and all the parts connected 
Willi them are fo far fubfervient to the leflkles, that 1 am.perfuaded few 
of them would have csilted if there had been no tclliclcs in the original 
conftruftjon of the body; and ihcfc would have heen lb formed as merely 
io affill in the expultion of the urine. To illuftrate litis opinion let us 
ohilr.'i: wIku is the difference between thefc parts in the perfcrTt male, 
and in a male thai has been deprived .of the tcfliclcs when very young, it 

nomy as to cficfi the growth of tie other parts. In the perfect male the 
penis is large j the corpora cavemora 1 being capable of dilatation. The 
corpus fpongiofum is very vafculai*! and that part of the canal which 
is called the bulb is confiderably enlarged, forming a cavityj the muf- 
culi accclcratores urinar, as they are termed, are ftrong and healthy. In 
many animals which have long penifes, they arc continued forwards 
lo the end of itj and in others they arc not attended fo far, but are very 
large. 

On the contrary, in the callratcd animal the penis is fmall and not 
capable of much dilatation ; the corpus fpongiofum is lefs vafcalar ; the 
cavity al the bulb is little larger lhan the canal of the urethra ; and the 
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,„ ON THE GLANDS, CALLED VESICULS 5EM1NALES. 

more efpwally if that operation had been performed while the animal was 

young. 

If il is objected that the fame changes did not tike place in the men 
from whom one tellklc had been removed, it may be anfwered, thai the 
operation vras performed late in life , and one Klliele being left, that was 
fufiicient IB carry <:n n::: tlijiy ;.ftio:i,. .i:::L n.!i:cc|liently the powers 
remained: therefore whatever parts liad a connection with thefc powers 
would ftill have the Jlimulus of perfection given to them. 

The difference of appearance of the bulb, and the muicles, would feem 
to point out, that in the perfect male the enlargement of Ihc former is 
for the purpofe of a receptacle for the fcmen : for although I have denied 
the veficulrc to be refcrvoirs, yet as it was neccilary tint the femen mould 
be accumulated fomewhere before ejection, I mill endeavour lo prove 
from the mode of copulation in the animals we are molt acquainted with, 
that the bulb is intended for this purpofe. Let us therefore give a ihort 
account of the different parts concerned in coition, and by obferving the 
dependence which they have upon one another, fee how (his proof will 

The erection of the penis it produced by a flop being put to the return- 
ing blood; and this ftoppage is fo complete, that no mechanical prelTure 
applied to the body of the penis, can force the blood on into the veins. 

■o purpofes ; it gives file and Arengrh to 
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beyond ate Hilt more mftendcd, and eminently (be canal of the urethra 
in that proportion diminimed. The femen in the lime of copulation, 
in fuch as remain long in that a.'.t, is gradually f 4 n!™l along llie vafa 
deferentia (as it is uxreti/d) inw '.tit- bi:lb j and when the tefticles ceafc 
to fecrcte, (he paroiylin which i. (o finiili (In.- \-hi.:l:: operation comes on, 
(he femen ads as > ftimulus to the cavity of the bulb of (he urethra, the 
mufcles of that part of the canal are (brown in(o adiion ; the moll diltant 
fibres probably act firft, and (hofc more forward in quick fucccmon j 
the femen is projected with feme force; (he blood in the bulb of die 
urethra is by the fame action fqueczed forward, but requiring a greater 
impulfc to propel it, is ralher later than the femen, on which it prclfes 
from behind j and the corpus fpongiofum^bcing full of blood, afis almoll 

the obfervaliciis which I have made, and rhe feries of actions^vhich I 
have confidcred as taking place in (he copulation of animals, 1 think (he 
following inferences may be fairly drawn. 

That (he bags, called vcficulai fcininalcs, are not feminal rdervoirs, 
but glands ferreting a peculiar mucus ; and (hat the bulb of the urethra 
is, properly fpeaking, (he receptacle of the femen in which it is accumu- 
lated previous to ejection. 

Although it feems lo have been proved that (he veficulx do not contain 
the femen, 1 have not been able to afcertain their particular ufe ; we may 
however be allowed upon the whrje tu ch;i-;1-jJl' tli.it. they are together, 
with other parts, fubfervient to the purpofes of genation. 
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SHOWS two teftkles with the fpermatic chords differed ; in the one 
(he va5 deferens, in the oilier a. portion of the epididymis, is wanting. 

Fig. I. The right tefticle and fpcrniatic chora\ 
AA The body of the tefticle. 

I)B The fpcrmaiic ohord in which there is no appearance of vas deferens. 
C The epididymii, where it cakes its origin from the body of the tefticle. 
D The abrupt tcntiin.iricn ri die epididymis, it not being continued 
to the lower cud of the teffidc. 

Fio, a. The left tefticle. 
AA The body of the tefticle. 

B The blood -veil^s of tin [;:Uc^ imitated from the vas deferens. 
C The origin of the epididymis. 

D The termination of the tpididvni^ ; :j ^iiu-h the tunica vagi- 

E The origin of the vas deferens. 

F The vas deferens, as it paflcs up towards the ring of the abdominal 
matin. 
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ASide view of the pelvis, taken from (he feme fubjedl as plate I, in 
which ihe vafa derercntia did not communicate with the vefimla-, 
and the velicula did not communicate with the urcthta. 

A The body of the penis. 

B The fjmphyfis of the pubis. 

C The bladder. 

D The left ureter. 

EE Thereflum. 

F The ami*. 

G Thefphinclermulbleoftheiuius, turned afide 
H The levator mufcle of the anus, turned down. 
I The pro (late gland. 
K The Cowper'i gland of the left-fide. 
L The peritoneum, which lined the left Bdt 
M The factum, where it is articulated with 
N The left vas deferens. 
O The veneris. 



til 



Digitized by Google 



Unitized by Coo kie 



THE nine following papers have been read at the Royal 
Society, and publilhcd in the Philofophkal Tranfac- 
tions ; but in a work of fo general a nature, and of 
which phyfiological inquiries make fo fmall a part, the 
few fa£s' and obfcrvatioiis which I have given upon fuch 
fubjeets may probably be overlooked by ihofe who are 
not members of that fociety. That they may be more 
eafily procured by diuk-ius in medicine, and other 
readers, 1 have, by an application to the Frcfidcnt and 
Council of the Royal Society, obtained leave to reprint 
fuch of them as I confider to be connected with the 
principle; and actions of the animal cecoriomy ; and 
I have added fuch obfervations and remarks as have oc- 
curred to nie fince the time they were read before the 
Royal Society. 
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ACCOUNT OF THE FREE MARTIN. 



GENERATION, when produced from a feed, lias [wo caufes 
which concur towards its perfection ; [lie one which forms Iha 
feed, the other which gives it the principle of adlion.' 

The caufe which forms the fed is called the female, the other eaufe 



parts which formed either [he one or the other were called cither 
the female or the male parts of generation > but upon a more perfect 
knowledge of animals, and of thofc parts, they were found in many of 
the inferior tribes to be united in the fame animal, which, from porTerE. 
iiig both parts, has got the name of hermaphrodite. 

As both male and female parts arc natural to molt animals, as the 
union of them in the fame animal is alio natural to many, and as [he 
feparation of them in diftinft aniimli is ji:1y ;i lii ^.miitance making no 
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effential difference in [he parts tln;:if.v.vr, it becomes no great effort or 

are commonly fcpsuoted. 

;V;;i ;:i-.OTiliri^iy v.l- rbvl rrai:v "F t.!ir;;l' crder : of ;r:un:lls, Y.lik]] nar:;- 
tally have them feparale, have iheivi fometimes united. 

From this accou:ir )j::rni;i|i!ir..,l:iL-< r:ay be dii-i.'crj into nvo kinds, the 

0 the inferior and more fimple 

1 much greater number than oF 
re more complicated, have more 



gradations, from the dillinit i'c.v in the cunnlere union of the male and 
female organs, hut is more common in fomc than in others. - I fancy it 
is moll rarely to he met with in the humau fpecics, never having ficn 
an inftance. 1 can (ay the limit of dogs and cats, with which laft 
however 1 am lefs acquainted ; but in the horfc, afs, Jliccp, and black 
cattle, it is very frequent. 

There is one part common to both the male and female organs of 
generation in all animals which have the fcies diilindr; in the one feK 
it is called the puis, in the oilier the clitoris; its fpecific itfe in both is 
to continue, by its fcnfibility. the action excited in coition till the pa- 
roivfm alters the fenfation. In the fcmale it probably anfwers no other 

purpofc of expelling and conducting the fcrncri that has been fcctctcd in 

Though the unriai-.Li-.il '.vjinv.. pin. ;Jire l>c a mixture ofbothfeites, and 
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OF THE FREE MARTIN. 47 
part Is different in one fcx from what il is in the other, and il is impofliblt 
for one animal to have both a penis and clitoris ; the pari which ihey have 
muft of courfc partake of both fcics, and confcqucntly render the herma- 
phrodite fo far imperfect. Eut thole parts which arc peculiar t:i li Uv, 
may be perfectly joined in the fame animal, which will come up to 
the idea nl" the trued hermaphrodite ; although it may not be ncccfi'ary 
that the parts peculiar to the one L:\ iiiauli! be Uc-idcd with thofe of the 
Other, in the lama v.'.v : li.it: tka pe:;i^ .'-itli the clitoris ; yet this forac- 

ovarium, forming oil-, h : j- I v" 'virh proptrlic; i>: neither ; which as it 
approaches nearer to the Iclliclt o: ovarium, will make the animal par take 
more of the one lex than the other; and fomc of them, from the fimencfs 
of their lituation in the twofcxes, in many animals may interfere with one 

The parts in the female appropriated for the purpofe of fupplying the 
young with nouriflmi.-ii are i ariimik plated in liiiTpvi-iii animals. In the 
horfe, black cattle, Iheep, arid mlirr jiraniioTuus animak, their li tuition 
IS between the hind legs, which is alii, the [.late allotted for the tefticles 
of the male of this tribe ; (and probably of all thole in which they cemc 
out of the cavil; of tin; \k'.]\) 1 1 n-ieit.-e in the he nil aphrodite which has 
both theft part?, the te'licle^ are in fume degree obliged to tome down 
into the udder, which docs not receive them To readily as the fcrotUDa. 

The hermaphrodites, which I have feen, have always appeared externally, 
and, at firtt view, to he females : this aiiftl from the penis being the part 
principally deficient, anil then: hiing an opening behind like the bearing 
in the female; and as the tclliilc in fin li harmaplirtiilites fcldoin come 
down, the udder is left to occupy its proper place. In thole animals 
where the female is prefcrved for breeding only, as in Ihcep, goats, pigs, 
fee. they arc generally kept, from their being nippolcd to be females. 

Among horfes they arc very frequent : 1 have feen feveral, but neve/ 
dilicacd any. The moil complete was one in which the tefticles had 
come down out of the abdomen into the place where the udder mould 
have been, (viz. more forward than the ftrotum) and had the appearance 
of an udder, not being fo pendulous as the fcrutum in the peiiift male of 
fuch 
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fuch animals. Tbn.- v.trt alii two nipples, of which the male hire no 
nerlect farm, being blended in them with the (heath or prepuce, of which 
there was none here. The external ^n^l. j-^_vl_- ■■.v.:<j ^.v^Lk liiiiibir t:i 
thofc of the perfect female : but iuitead of a comtnon-lized clitoris, there 
was one about five or fix inches long, which, when creel, flood almoft 
dircfily backwards. 

I prociutd a foal afs, very fnnilar in eiternal appearance to the horfc, 
and killed it, to tanunira the parts. It had two nipples, but the teftielcs 
were nut come down as in the above; owing perhaps to the animal's 
I - Li : : l- '.I too young. 

There was no penis palling round the pubis to the belly as in the per- 
fect male afs. 

The external iljikiI'j par:: v.-^re lirrril.tr :o Ihok 1 [be ihc-afs. Within 
the entrance of the vagina was placed the clitoris, but much longer than 
that of a true female, its length being about five inches. The vagina 
wis '.^rvious a little further than trie O^L-miir; of the urethra into if, and 
there it was obliterated; from thence up to the fundus of the uterus 
there wis no canal. The common uterus was hollow al the fundus, 
or had a cavity in it, and then divided into two horns, which were alfo 
pervious. Beyond the termination of the two horns were placed the 
ovarla as in the true female, but I could not find the Fallopian tubes. 
From the broad ligaments to the edges of which the horns of the uterus 
and ovsria were attached, there palled towards each grain a part limilar 
to the round ligament in the female, which were continued into the 
rings of the abdominal mufcles; but with this difference, that there was 
continued with them a procefs or theca of the prritontcnm, limilar to the 
tniiit-a vaginal i< communis ii- lb" male and in theft thecal were found 
the tcfliclcs ; but I could not obferve any vail defaentia palling from 

Here then were found in the fame animal the parts peculiar to each fct 
(although very imperfect) and that part which is common to both, but 
different in each, was a kind of medium of that difference. 

Something fimilar to the above I have fecn in Iheep, goats, etc. but I 
flial] not at prefent trouble the reader with a defcription of hermaphro- 
dites 
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dices In general, as it is a very ewenfive fubjeft, admitting of great variety, 
wliich would make them appear a production of chance, whereas the 
intention of this account is to point out a tircuinllance which takes place 
in the production of hermaphrodite; in black cattle, which appears 
to be almoft an cftablillied principle in the Economy of propagation of 
that fpecics of animal, and perhaps peculiar to them. 

It is a fail known, and I btljcvc alrjioll univLi li^ly undcrflood, that 
when a cow brings forth wo calve;, and one of them a bull-calf, and 
the other to appearance a cow, that the cow-calf is until for propagation! 
but the bull-calf becomes a very proper bull. This cow-calf is called in 



refcmblc the hcnnsphii-rlite or richer animals : for I have reafon to believe 
thai ill black caulc, fnch a deviation may be produced without the cir- 
cumltance of twin? ; ami c i:n v-Iil 1 :] there arc twin;, the one a male the 
other a female, they may both have the organs of generation perfectly 
formed. But when I fpeak of thole vdiLh arc not ;u ins, 1 Dial] call them 
hermaphrodites ; the only circimilrtince worth our notice being a Angu- 
larity in the mode of production of the free martin, and its being, as far 
as I yet know, peculiar Co black cattle. 

This calf has all the external marks of a tow-calf fimilar to what was 
mentioned in the unnatural hermaphrodite, via. the teats and the external 
female tarts, called by fanners the bearing. 

When they are preserved it i< not r'.u- propi^irinn, but for all the pur- 
ports of an ox or fpayed heifer, viz. [() vukc with the oxen, and tu fatten 
for the table." 

They are known not to breed : they do not fhow the leal! inclination 
for the bul!, nor docs the bull car tin: li-jft isotite of them." 

* I nccj harJly „ljfci.c Ijerr, liur i-S .1 cr..v li.s mil lI.lv i:c liodi bull -calve*, lha; 

(!icy are in every K$ed periWt bulls; or if shey ire bcari cow-calvf., tnoy arc p e r fe fl cows. 
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Tliey very much rcfemhlc in form ihc ox or fpayed heifer, being con. 
iiikrahly larger than cither the bull or the cow, the horns being very 
liltlillf to the horns of an cot. 

The bdlow of Ihe free martin is fimilar to that of an ox, having more 
refemblanw to (hat of the cow than of the bull. Fret martins arc very 
filfceplible of growing fat with good food. The flcih, like that of the 
i.\ <;r f.'ivcd lieifcr, is in common much liner in the fibre than eitlier the 
hull or cow; and is fuppofed to exceed that of the as and heifer in delicacy 
i>f flavour, and bears a higher price at market. 

However, it feems that tlris is not univetfal ; for I was latelv informed 
by Charles Palmer, Iifq. of Lucklcy in Berklhire, that there was a free 
martin killed in his neighbourhood, and from the general idea of its being 
better meat than common, every neighbour befpoke a piece, which 
turned out nearly as bad as bull-bccf, at wc-rlc than that of a cow. 
It ;rc':\iL)l;j [b.-.I -ir..-.:n;fL\:i n^hi ;\rLK : till; Liuinial having more 
the properties of the bull than the cow, as we /hall fee hereafter that 
they are fumctimcs more the one than the other." Although what I have 
i".iid •'irii rtlpect tc the production; 01 i:o it-i-.iririn is in general true, yet 
i was lately furnilhed with an inllancc, by the afiillance of Benjamin 
Way, Iifq. of Dcnham, ueir l T \lTite, win) l;:u-w that I was anxious 
rr. .:1cc.-rr.Lri li:i; y.'i:,;, i;iir it c:»: : rm: ir..;Lriih'lv hold good. 

One of his cows having produced twins, which were to appearance 
male and female, up:m :i 1. ipynlilijn that the cow-rralf wjs a free martin, 
he obligingly, offered cither to give it me, or to keep it till it grew up, 
that wc might determine the fail : as I conceived it to be a free martin, 
and was to have the liberty of cxiiumiq; ir after iIl-.i e>i, 1 delircd that hu 
would keep It ; but unfortunately it died about a month old. Upon 
examining the or!;.::* tf [;cucr;iti>!!, llity sppe.lml lo be thofe of the 
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fcmale, and perfeftly formed i bin to mike this more certain, J procured 
ihofe parts of a common cow-calf, 2nd compared them together, and 
found them cxaclly alike. This made us regret that the animal had not 
lived long enough for us to fee if it would breed 1 for the conftniflion of 
the parts being to appcirancc pcifuft, is not fuflkknt of ilfclfto [lamp ir 
a true or perfect female 1 for i can liripol'c tli.it trie parts being pcrftclly 
formed, but without the power of propagation, may conflitute the mod 
fimplc kind of hennaphrodiic. It is however moil probable that this was 
a pcrfeft female, which is an exception to the common rule ; and if thcro 
arc fuch deviations as twin:. Iid:i_;r. |H.r;.:.-.t null- lunak, why not fup- 
pofe, on the other hand, that an hermaphrodite may be produced fiogly, 
as in other animals ; and I am the more inclined to this opinion, from 
finding a number of hermaphrcuiu-; anion:; Lilac!-; o.-.ttlc, without the cir- 
cumitances of their hirth b.-ii>:; hilli r.ii :il J . 

given of them, I mould fuppofe that they arc not free martins- I have 
f.v: i^r:.'. of tliL'111 ■■■■liif.!; :,i !■■;■ i:iii':r:.::r , 1:.-.;:::; 

the bearing in the female. They arc not naturally Simulated to pru 
themfelves in the pofition of the female when they void their water, fo 
that when they tiicv -Act -.'.11 di^ furrounding parts, which being 



1 believe it had never been even ccrijc'kiicil, rintwirhilanding all thofc 
peculiarities, what was the true nature of the free martin. 

From the Angularity of the animal, and the account of its production, 
I was almoft ready to fuppofe the whulc a vulvar error,- yet from the 
Ulliverlaliry of [he tcftiiiuwy ir: its favour, it appeared to have fome foun- 
dation; and therefore I r.-.-criy ibiiiilrt f;ir.i[i uppurturiils to fee and examine 
one. Since when 1 hire fiicceeded in this inquiry, and have feen fevcrat; 
the firft of which was one belonging to John Arbuthnor, F.fq. of Mitcham, 
which was calved in his own farm. lie was fo obliging as to allow me 
to fjtiffy myilf, by jwinittinj roe full 10 have a drawing made of the 
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animal while alive, which h' executed by ,\Ir. Gil ['in ; and after death 
to examine the parts. When the drawing was made of .Mr. Arhuthnot's 
free martin, John Wells, E(q. of Bicklcy Farm, near Bromley in Kent, 
wai prefect, and informed us, that a cow of his had calved two calm, 
one of which was a bull-calf and the other a cow-calf. 1 deiired Mr. 
Arbuthnot to freak to Mr. Wells to beep them, or let me buy them of 
him ; hut from hi- gre.tt dtiire for natiir.il knowledge he very readily 
preferred both till the bull Ihewed ?1t the ligm of a good hull ; and when 
the free martin was killed he allowed ...c to itifpetl the parts. 

Of all the free martins which I have difleeled, I mail only give the 
defcriptions of three, which point out moil dtltinclly the complete free 
martin, with the gr.id.siiirn w.™d. the male and female. 



THE DESCRIPTION OF THE THREE FREE" MARTINS. 

Ml. A KB UT If MoT's FS££ MAKTIM.' 

p.ined on, as in the cow, to the opening of the urethra, and then it 
began to contract into a fmall canal, whLli paliL-d on to the diviiion 
of tile uterus into thv t«o horni, each i'.orn palled abug the edge of the 
broad ligament laterally towards the ovari.i. 

At the termination of thofc horns were placed both the ovaria and the 
teilicles ; both were i;;v.rlv ct' the lhniL ::;:c, which was about as large a! 
a una II nutmeg. 

To the ovaria I could not find any Fallopian tube. 

To the telticles were vafa deferentia, but they were imperfeft. The 
left one did net come near the teiticlc-j the right only came clofe to it, 
hot did not terminate in a body called rhc epididymis. They were both 
pervious, and opened into the vagina near tke ovenm:; ot :!ie ir-^hr.;. 

' This animal wi< liwn yc.ir- c!J, hi '. K,n j.'ilti ■vili: Lhe i j! Olhcr times 

w.'nt with the cotts sj,d Sal, t-,,! i.e.;; ir.c ■jj :.::>■ ,li j'.: '.::-.'.< the one or ihe othtr. 

On 



Digitized By Google 





Digitized B/ Google 



(JV THE FREE M'.KnK. 



cow i not at all in a middle flare between the penis of the bull and tho 
clitoris of the cow, as I have delisted in (lie lurmiiJiroditc borfc. There 
were four rears ; the rrland'.ll-.ir part ur" the udder was but fmall. 

This animal cannDt be faid to have been a mixture of all the parts of 
both fexes, for (he clitoris had nothing fimilar lo Ihe penis in the male, 
and was different in the cow part, in having nothing limilar 10 the ovaria; 



Tins animal was never fcen to (how any ligns of a defire for the 
male, although it went conftantly with one. It looked more Like an 
heifer than what they commonly do; but as it was only between three 
and four years old when killed, it is very probable that it was not fuffi- 
cicntly old to have taken the cE-.ar.tJ-V.-rs cf the ox j however this may be 
owing to another circumlUnce that will he mentioned hereafter. 

The teats and udder were fmall compared with thole of an heifer, 
but rather larger than in either of the former! the beginning of the 
vagina was fimilar to that of the cow, but foon obliterated beyond the 
opening of the urethra, as in the lail defcribed. The vagina and uterus 
lo external appearance was continued, although not pervious; and the 
uterine part divided into two horns, at the end of which were the ovaria. 

I could not obfcrsie in this any other body which I could fuppofc to 
be the leffide. 

There was on the fide of the uterus an interrupted vas deferens broken 
u:Tin ivtml places. 

Behind the bladder, or between it and the vagina, were the bags called 
veiicube fcminalesj between which were tin- (•-miinaiioiis of the two vafa 

The ducts of the lv;> ami the vaiit defucntia opened as in the former. 
This could not be called an cxa,1 mixture of al! (he pans of both fexes, 
for here was no appearance of tefticki. 

The 
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The female pirls were imperfect, and there was the addition of part 
of the vafa defercntia, and the bags called velicute fetninales. 

This ciicuniltance of having no Icfticles, perhaps was the reafon why 
il had more the external appearance of an heifer than what they com- 
monly have, and more than either of the two former. 



PLATE 
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PLATE I. 



'HIS plate Akhvs (he organs of generation of Mr. Arbullinoi's free 



female; with this Lliuclnri: uf the !';nl- (lit t\ltni;il appearances and ge- 
neral tharadler of tlx ?.n\im.\ arix-ipuink'-.:, It !-.t]njj neither that of the 
bull nor cow, but a miit character. 

A The peak of the labia, 

C The glans cliloridis. 
D D The infide of the common vagina. 
E E Orifices of the ducts of two glands. 
F The orifice of (he meatus urinarius. 
G G The true vagina. 

H H Either the contracted vagina, or what may be calloJ mums. 

II The horns of ditki, unly perilous a little Way. 

K The right ovarium deprived of its capfula, 

L The left ovarium indofed in its capfula. 

M A bridle introduced through the orifice into the capfula. 

N The right tellicle. 

O O O O The right vas deferens. 

PP The vefichle fonirtalei. , ' 

Q(^Thc dudj li: vlll..;iLv jLuui-.-ii: ilcn through the vagina. 

R Point, ;o the openings of the vafa defcrcntia and vcficuli feminalcs. 




complete 



of the male and 



1 



PLATE II. 



THIS plate reprefents the organs of generation of Mr. Wright's free 
martin, which arc more the parts of a hull than thofc of a cowj 
and tiic asimsl while alive had a good deal the character and look of an 



A The peak of the labia. 

BB The labia. 

C The glans cliloridii. 

D D D D The inner lurface of the common vagina. 
E E The orifices of the ducts of two glands 
F Meatus un'narius. 

G G The inner furface of the true vagina, terminating in a blind end 
at H. 

H The termination of the vagina in a blind end. 

I 1 1 I VV]];-.i m.iy <-.;L.'i Lllcr.u, illl}"."vicu;. 

KK What may be called horns of the uterus. 

M M The fpcrmatic vefiels. 
NN The cremafler mufcles. 
0 0 The veficulai feminities. 

P P The dufls of the velieub fcminales (ten through the vagina. 
Q^Points to thedudls of ditto, into which arc introduced hrilllcs. 
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PLATE in. 

THIS plate exhibits a front view of the organs of generation of Mr. 
Wells's free martin, which are more the parts of a cow than of a 
bull, and the animal itftlf refembled a young heifer very much in its 
appearance. 

A The clitotis. 

B 6 The crura clitorinis. 

C The urethra. 

D The bladder. 

E The body of the uterus beyond the bladder, which is iiri|'cr.LGii:. 

F F The horns of ditto, which ate alio impervious. 

G The left ovarium deprived of its capfula. 

H The right capfula inclofing its ovarium. 

1 1 1 1 Interrupted parts of the vafa defercntia. 

K K The fpermatic vefiels. 

L The gubernaculum of the right fide. 

M The beginning of the tunica vaginalis communis, into which is in- 
troduced a brillle to lliow that it is hollow. 
N N VelTds going behind the bladder. 
O O The two uretets. 
P P The vclicula; fcminalcs. 



ACCOUNT 
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ACCOUNT OF AN EXTRAORDINARY 
PHEASANT. 



formation. Nor docs this appear io be a matter of mere chance ; for il 
may be oWo-vcd, [hat {very one lias a di!'[ii>jii!i>n tu deviate from nature 
.in a manner peculiar tn itfclf. It is likewile worthy of remark, that 
each fpecics of animals is difpofed to have fupcrnumcrary parts of the 
fame kinds, and nearly the fame Cut of deftfts s but every part is not 
pcrhip:- 1'ubicd to a cre:.t varu'lv Lit" lonnfi, each part of each fpecics 
having its monftrous form, as it were, originally imprened on it by the 



fpecics, by which they are ihl^ii^niili.it into male and female: but this 
ts not die only mark of dilliiictiori in many genera of animals ; in the 
grcatefr. part the male being diftinguilhcd from the female by various 
matks. The dilTti em es which ,ire fouui in the parts of generation them- 
felvcs, I (hall call tin 1 f.:tt. cr principle j and all others depending upon 
Ihefe I iliall call fecondary. The firft belong equally to botli ; but the 
iLLcr.eV.rv '■ ij- :oi:lc |']i-iaLu']v. l> I [h L' h ;:::■[ c:il:tL-|v, i;: [J- jil.Il. 
One of the mod general marks is the fupcrior llrcngth of make in 

being directed to one part more than to another, which part is that moll 
lmr-i.-dimi-Sy nn -A rv.v j in ti r i :i it. This difference in external form is 
more particularly lliiking in the animals whofc females arc of a peaceable 
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nature, fucli arc the grtjtiil number of thofe which feed onvege tables, aod 
the marks lo difcriminate the lc\e-: are i:i lhe:n ve:v numerous. . As the 
TiiLilt-6 oh" -il mciit i-'-y--' i±:d :.ui:::ak are probably difpofed to fight, they 
arc, as I have obferved, (Ironger than the- females. In many there are 
parts folely deftinc,! for tint purpofc. as the fpun in the cock, and the 
horns in [he bull ; on which account tile ftrcngth of the bull lies prin- 
cipally in his neck, that of the cock in his limbs. - 

In carnivorous animal., whoii [■■: ey is often of a kind which it requires 
llrcnglh lo kill, we do not find fuch a difference in the form of the male 
and female : very little being aifccrnablc in that of the dog and hitch ; 

however is often perceivable in the whole or in fomc part of their cjttcr- 

Ihe lionefs : and the males of fnch animals as neither fight nor feed on 
fleui, arc diitingtiiiliablc from the female merely by feme pcculi.iriry in 
Ihe covering of their bodies, as the cock and hen in many birds. The 
male of the human fpecies is diltingiiirlied from the female, both by his 
general flrengtri ssiJ Ills (in-urir.-, as alii) by a difference of voice. 

In thofs orders of animals where the fenes arediltinft. we may not only 
ohfervc the genital organs to be m bit-el u .1 u'.a!-to;i formation, fimillr to 
a inal-confci illation in any ofhe; par! iff tile animal ; hut that an attempt 

an animal called an unnatural hermaphrodite. 

It is my intention at prefent to extend my inquiry on this fubjeft no 
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OF AN EXTRAORDINARY PHEASANT. 65 
and then affirming the peculiarities of the mole ; and it may be obferved, 
thai tome dalles are more liable than others to [his change * a Angular 
eiampk- <if which is ri, In; ti:c f.iWy.f; of liilbr.viug pages. 

I here beg leave to prcmife, ihat in animals juft born, or very young, 
there arc no peculiar iics "I' I:. j.il! ir:^:;;il: iinr lex from (lie other, 

cxclufivc of what rclales to the organs of generation, and that towards 
the age of maturity the difcri initialing changes before mentioned appear j 
the male then lofmg that rcfcnihlancc he had to the female in various 
Iccondary properties." But that in all animals which are not of any rliftinct 
fcjt, called hermaphrodites, there is no tuch alteration taking place in 
their form when they arrive at the age of maturity. It is evidently the 
male which at this time in fueh refpecrs recedes from the female. Every 
female being at the age of maturity more like the young of the fame 
fpccicl than the male is obferved to be ; and if the male is deprived of 
his telle* when young, he retains more of the original youthful fotm, and 
is therefore more fimilar to the female. 

From hence it might be fuppofed, that the female character contains 
more truly the fpecific properties of the animal than the male; but the 
characler of every .^nimnl > :liar whii h is \< A !■■. the properties com- 

fnail, or an animal of neither fex, as the caftrated male or {payed female. 

But ivhcrc the fcjes are feparate, and the animals have two characters, 
neither of them can be called the true one • the true dillinguilhing pro- 
perties being thole |H-,nHi-.v I.. n'T.Ikt as alxivt jnailii'iin:, which 
arc likewife found in the niunllroLri I'.cmv.pliiuditc. That thde properties 
give die dulinct characler of fuch animals is evident, for the caftrated 
male and the fpayed female have both the fame common properties j and 
when I treated of I'rc: :narti:!, which is a monftrous hermaphrodite, 
1 ohfervcit [hat it was nwsrs; 1L kc the o\ thin the cow or bull, fo that the 
marks characterise of the fpedes which arc found in the animal of a 

fercnee, nor in many Lnfctli, nor in dogi, ai has been abejdy obfrrved i however, il is cn- 
fi,i-'..l! r m many ^ 1 :.JrL.[..-.l., :■■:( l.-;.-^,. [,: :.,- niofl fo in birds. 

K double 
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double lex, are imitated by depriving the individual animal of its lei by 
art, by which means it only prefcrves the true properties of the fpecics. 

In ibme animals which hive the fecondary properties we have men- 
tioned peculiar [o ihe two fexes, there is a deviation from ail [liofe ge- 
neral rules, hy a tli:iiici: i;f iticli k-ini.Lirv diara;k-r> i the female perfect 
Willi iclj.c-cl. to llie p.;t^ nl";.;<.'i^'] ;:!::>:>. .Lliii 111: r.g mire Of lefs of the ic- 
eondary character of the male. 

This however du;s not appear to arife from any action which takes 
place at the full formation of lilt iniin;l. or grows up with It, but terns 
to be one of thole isliiih :« piodicd ;t ccrui.i palods of life, umilar (o 
hiluiv t(i]]][[L0ri and iijtLiial p::;r.oir.ei:iL ; like to ^h:1 is obferved of the 
Im.-.i : I r-.o which oilier at cir.c^::[ ..':c: , i:- tc tiL- l:ii:\c c:' the 

li.i:i. y li.^li .i^cs no * gr.y.v tii! ai cc: hi; ji::h '--■^■r, cce. 

This change has been obferved in fomc of the bird tribe, but principally 

It is remarked by thofe who are ccowerfant with this bird, when wild, 
that there appears every now and then a hen pheafant with the feathers 
of the cock , and all that they have decided on the fubject is, that this 
animal docs not breeds and that its fpurs do nor grow. Some yejrs ago 
one of thefc was lent to the lite Dr. William Hunter, which 1 examined 
and found it to have all the parts of the female peculiar to that bird. 
This fpecimeu is dill preferved in Dr. Hunter's mufeum. 

Dr. Pitcairn bavin" rcci-lno a pncaiani of this kind from SirTliomaa 
Harris, mowed it as a curiof.ty to Sir Joleph Ranks and Dr. Solander. 
1 happened to be then prefent, and was dcfired to examine the bird, 
'flir tolloing "'is the rcliilc o:'i:i> Jvamination. 

I found the pans of generation to be truly female : they were as perfect 
as in any hen pheafant that is not in the halt prepared for laying cggs~ 
There were both the ovaria and oviduct. 

found wild, little of their hillory can be known ; but from what rook 
place in a hen pheafant in the poueflion of a friend of Sir Joleph Banks, 
it Ihould fecm probjHc tint r 1 1 i r~ character aril-s fn;m a cbailge at a late 
period of the animal's life, and does not grow up with it from the be- 
ginning 
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ginning. This lady had for fnme time bred pheafants, and paid parti- 
cular attention to them. One of ihe hens, after having produced (iveral 
broods, moulted, and the fuccecding feathers were thole of acock. This 
n:iim;-.l ua* iir.tr :-.fre-..nr<L . : :ni'^.:ri'"r;3. Hence il is moll probable, 
that all thole hen pheafants which are found wild, and have ihe feathers 
of a cock, were formerly perfect hens, but have become changed by age, 

I having bought Tome pheafants from a dealer in birds, among which 
were fcveral hens, perceived that one of the hens, the year after, did not 
lay, and began to change her feathers ; the year following (he had nearly 
thofe of the cock, but lefs brilliant, efpecially on the head. It is more 
than probable this was an old hen, nearly under nmilar ciraiitilbn^L.s iu 
thofe before defcribed. 

Lady Tynte had a favourite, pyed pea-hen which had produced chickens 
eight fcveral limes ; having moulted when about eleven years old, the 
Ijdy and family were aftonimcd by her difplaying the feathers peculiar to 
the other fex, and appearing like 3 pyed peacock. In this procefs the 
tail, which became like that of a cock, appeared firit after moulting. 
In the following year Ihe moulted again, and produced fimilar feathers. 
In the third year /he did the fame; then had fpurt relembling thofe of 

the following winter during the hard frolC namely , in the^inter 1771-6. 
This bird is now preferred in the mufeum of Sir AOiton Lever.' 

From what has been related of thefe three birds, may it not icafonably 
b< inferred, that all thofe wild phcafants of the female far, which arc 
found rcfcmbling the cock, have changed the nature of their feathers at 
i certain age? This not only obtains in the birds above mentioned, 
but perhaps to a certain degree in every clafs of animals. We find fome- 

1 ti might be fuppoltd, r:,.[ ihi. h.r.l uii rally J eoek v.-Iiich had bttn chan£ri tar J 

pjd pta-foi.1 in the country. SeomOy, ilie bra hid on her m, which wtt* the 

lame after her .hinge. ThirJJr, :T.c .J' as Cnsll alier Ihe change as befall, thtrcfnir too 
(Willi for a etui. Fuuii!:!-,-, i1i= *mf i fc-.uiiite b.;J, and .« generally ill by the My, alld 
ufcd Income for her foil, ■Al.i,:i fit lii.l fi-.-.tii.. tJ to Ju .i/itr lit thi^t in lilt ftuhtrs. 

K .2 thing 
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thing fimilar taking place even In llic human fpscics : foe lhat increafe of 
hair obfervablc an the faces of many women in advanced life, is an 
approach towards the beard, which is one of the moA diltinguilhing 
fccondaiy properties of man. 

Thus we fee the fcxes which at an early period had little to diffinguilh 

properties, which clearly charactcrife the male and female. The male 
at [his time recedes from the female, and affumes the fecondary proper- 
ties of his lex. 

The female, at a much later time of life, when the powers of pro- 
pagation ceale, lofes many of her peculiar prcpc.-liji: : :.::d tr.r.v be i'li.i, 
except from mere llruilure of parts, to be of no fex i and even recedes 
from the original character of the animal, approaching in appearance 
towards the male, or perhaps more properly towards the hermaphrodite. 



ACCOUNT ■ 
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ACCOUNT OF THE ORGAN OF HEARING IN 
FISHES. 

NATURAL hiflory has ever been confidcrcd as worthy iho attention 
of the curious philofopher, and therefore has in all ages kept pace 
with the other branchur cJ k ^vJd^i anr] an both i: r : i-:i ki^i^e: !:i.e 
of late years been cultivated to a degree perhaps beyond what was ever 
known before, we find alfo that natural hiftory has not been negleclcd t 
all Europe appears to be awake to it. In this illand it has been purfued 
with more philofophic .-,-doiir than what was ever known in any country. 
It has become the iludy of men pnuelll-d of affluent fortune, which they 
but have even 

rifked their health and lives in purfuit of it, 

[.Lteri.il. hlu th:- tvuii:i-y in order to make it the fchool of natural 
It is no wonder then that a fpirit of inquiry is difRifcd through 
all ranks of men ; ami rh.-.i tlioil uIl.j ;.ar,iii>t purfnc it themielvcs, 
ling at lcalt to benefit by the induilry of others, arc eager to be 



of Hearing in Ftfies ; fo- thn:i S l> :hc cxillmce of fuch an organ is now 
more known, it is ftill a iubjcdt D f difpntc with many, whether they pof- 
idi t~::.:: Itnfe or not. 

Some time before I quitted l^y ;Lrnn.liik.ii ;-ur!";-:i:- in the year 1760, 
and went with the army to Bclliile, I had obferved this organ in filhes, 
and had the parts expofed and preJerved in fpirits. In fome the canals 
were filled with coloured injeClicn, which (bowed them to great advantage j. 



be iri£ jfaraards eorrotUd in fpjril o( fea-Jjk dv 
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■economy, have been continued ever fince that time; yet I am ftill in- 
clined to confidcr whatever is uncommon in the ftructure of thefe parts 
in fifties, as only a link ill the chain of variuries rtil'phytd in the forma- 
lion of this organ of fenfe. in differ. it animals, dcii uinling from the inert 
perfect io the moll imperfect, in a regular progrcflioi.' 

As in this age of invcftigaiiun, a hint that fuch an organ exifted would 

that there would not be wanting fome men, who, whether they only 
imagined the fa£l to be true, or really found it to be fo, wou d be very 
ready to believe the difcovcry their own, and to afliimc all the merit of 
it to thcmfelvcs. My attention was more itrongly recalled to this point, 
by hearing in convcrfation that fome analomiits in France, Germany, 
and Italy, had difcovcrcd the organ of hearing in fifties, and intended to 
publifh on the liibjcec. I therefore conceived that it would be only juftJcc 
to myfrlf to deliver a Ihort account of that organ to the Royal Society, of 
which 1 had made a difcovery more than twenty years before. I have 
thought it proper to reprint it here, without adding any thing to what I 
had before written on the fubjeel - rcferving a more c o m p lcat invert] gat ion 
of this part of natural hiftory for a larger work on the the irrnclure of 
animals, which I one day hope to have it in my power to publifh. 

I do not intend to give a fall account of this organ in any one BOi, 
or of the varieties in different fillies, but only of the organ in general ; 
thofc therefore who may chufe to purfue this hranch of the animal tcco- 
nomy may thinlc it deficient in the defcriptive parts. If it was a difficult 
talk toorpofc this organ in fifties, I Ihoold perhaps be led to be more 
full in my defcription of it; but there is io fait nothing more cafy. 

I may be allowed julc to obferve here, that the clafs called fepia has 
the organ of hearing, but fomewhat differently conAruclrd from what it 
is in fifties. 




The 
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The organ of flaring in fillies is placed gn the fides of the fltull, 
or cavity which contains the brain, but the (bill makes no part of 
the organ, as it docs in ihe quadruped and the bird, ihc organ ilfclf 
being a dhiindl and detached part. In fomc fidies the organ is wholly 
f.n hv tiic parts compofing the cavity of [he fltnll, as in the ray 

kind. 

In others this organ is in part within the fltull, or that cavity which 
contains the brain, as in the falmon, cod, fee. the IkcJI projecting late- 
rally, and formiog a cavity. 

The L"ru"?.:i of hearing in fillies appears to increafe with the animal, 
for it is nearly in the lame proportion with that of the animal ; which is 
not the cafe wirji the quadruped, ccc, the organs being in them nearly 

which may be reckoned fupcrior, Lu^li is qnadru^L-.!;;. birds, and amphi- 

Bilies, E E 

It varies In different outers of fillies, but hi all it ttnllltl of tlirec 
curved tubes which uniie with one another this union forms in fome 
only one canal, as ill the cod, faluion, ling, fee. and in others a pretty 
■large cavity, as in the ray kind. In the jack there is an oblong bag, 
or blind procefs, which is an addition to thofc canals, and which com- 
municates with them at their union. In the cod, &c. diis union of the 
three tubes /lands upon an oval cavity, and in die jack there arc twOj the 
j::drioiu! r.iVs ilius i:i [hclc rilli^s apmr ti> anLv.Tr f!:e iiitne purpoic wirh 
the cavity in the r.iv r;r c:;:Til::2. : ,i-.j,iS riiksj, which is the union of the 
three canals. 

The whole or£;u: .'on^'r^d el' l'. ^md of cartilaginous fubltance. 
very hard or firm in fome parts, and which in lime rimes is crufted over 
with a thin bony lamella, fu as not to allow it to collapfe ; for as the 
(kull does not form any pan of thofc canals or cavities, they muft he 
cumpuftd of a iubftauic capable of keeping its form. 

Each 
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Each tube drfcriba more than a fcrnl-circlc. This rcfcmblcs In Tome 
refpect what find in molt other animals, but differs in tht parts being 
dillincl from the lull." 

Two of the fcmi-circular aausis ar- iimilir to one another, may be 
called a pair, and are placed perpendicularly j the third is not lb long ; 
it. iumc :t i - place,: ho:-J::ar.tiLly, i:[i:ti::_Lr as it ware she other two at their 
end? or terminations. In the Ikate this is fomewhat different, being only 
united to one of the perpendicular canals. The two femi-eircular canals 
whole polilion is perpendicular, arc united at one end laterally, forming 
one canal ; at their other extremities they have no connexion with each 
other, but arc joined to the terminations of the horizontal one, near its 
entrance into the common cavity. Near the union of thofc canals into 
'the common, they arc Arellcd out into round bags, becoming there 

In the ray kind they all terminate in one cavity ; and in the cod they 
terminate in one canal, place.! upon the additional cavity or cavities, in 

the jack, which lias two cavities, we find in one of them two bones, and 
in the other one ; in the ray there is only a chalky fubliance. 1 

In fomc fillies ilic i-Ucinal lomuunicatiou, or meatus, enters at the 
union of the two perpendicular canals. This is the cafe with all the 
ray kind, the external orifice being iinall, and placed on the upper flat 
furfacc of the head ; but it is not every genus or fpecics of fillies that 
have the external opening. 

1 he nerves of the car pafs outwards fiom the brain, and appear to ter- 
minate at once on the tetania I i'.;r!ac; ill" tha IwcLlinjofihe femi-circular 
tubes above defcribed. They do not appear to pafs through thefe fo as 
10 get on the infide, as is fuppofed to he the cafe ill quadrupeds ; I Ihould 
therefore very much '"nip..-'., i/i.it iI-.l iiuiii:! ui the tabes in the quadruped 
it nut nerve, hut a kind of internal periofteum. 




OF THE ORGAN OF HEARING IN FISHES. n 
As it is evident thai filhes poilcis the orgin of hc.:rLn£, *' becomes nn- 
ncccfiary to make or relate any experiment made wiih live fillies, which 
only lends lo prove this fact ; but I will mention one experiment lo fljow 
thai founds affect ihcm much, anc :■: one r>: their ;;:ir. r.s it r i;i e.ri:.- 
animals. In the year 1762, when I was in Portugal, I obferied in a 
nohleman's garden, near Lifhon, :. fnv.til liili-praj fifl of difltrcnt kinds 
of fifh. Its bottom was level with the ground, an:l was made by forming 
a hank all round ; with a Ihruhbrry clofc to it. Whilfl I was lying on 
the bank, obferving the filli fwimnni^ .;»:nt, I li.firul a gentleman, \v|iri 
was with me, to take a loaded gnu a:i.l g . htliini! the (hculis and fire it. 
The rcafon for going behind ihc flirubs «is, th.il there might not be ihc 
leal! reflection of light. The infant the report was made, Ihctilii fccmcJ 

clafs of reptUcs ; aii:l with tii.11 ii i i' .1 hss examined [heir ortjiii "t hearing. 
He is by no means clear in his Ce-fcriptiai, li.i that it is almoit impo::iblc 
to follow htm -, yet ii is but doing him juilice 10 allow, that he has dif- 
eovered whal is analogous to tiic three fcmi-circular canals in other 
animals, together wilh their union into one cavity; and mentions the 
chalky fubftance contained in that cavily and the neri'cs. Bui it is by no 
tneans clear, thai he teas acquainted with the external opening' which 
leads to thofe canals. lie fays the entrance of the organ of hearing (by 
which one would Luppole be mcai:< the meatus auditorius externus) is 
not cafily diicovercd; neither does that which he defcribes correfpond 
with the real ftmation of the external communication s we may therefore 
rcalbnably conclude thai lie is jefcritina (b'v.ctb::^ the. lie is not more 
clear in his mude of :e.:-.i.;,:|-.i :vi Liie .i;.:vl:L..:ti'-:: :;t t::. p-rts lo prj.iuce 
ihe fenfe of hearing. He obltrves th;t the orj.iri 0!" bearing is very im- 
perfect in this fpecies cf animals j but fuppofes that to be compenfated by 
the medium in which they live, and by which ibund is conveyed to them 
being morcdenftlhan lhat of titc air, by which f.i;-r.tl ii couiLir.Ltiioited t:. 



a* a (!ilcuvercr. Fir [!;Lni ;h In: ii.! i i nly iiui.ic o!'k-rva lions on t}ie 
r..v, jlj bclo:ii;ir.!^ tn [liu el.ii: vl reptile : ve! a: i: juilv he |T':pi;rl\- ee>r- 
fidcrcd of the fllh kind, he has a juft claim to the difcovery. Had I 
feriuirlv bi.-n ac;p.;.u:]:cj '.vith llii- .v.il::or':: ellIm7'"Iii: ami p]c:e:ilien.:, i 
mould not have claimed a difcovery to which I had not a [irior tight ; 
nor mould I have held the difcoviry of the external [ommunicarion alone, 
an objctl of confluence enough to' induce me to difpute the honour .vith 
Monf. Gcoflroi. 

In looking over the works of the different authors who have treated of 
the organ Rearing in filbes, ^1 find froma^paflage in Willoughby.- 

my claim, even to the difcovery of the external opening, is not fo llrong 
as I believed it to he -, for he mentions an external orifice in the Dale, 
contiguous lo what lie Luppnles t;ic nig.m t;f hcaiin;; in tliat fifii. If what 
he alludes to is tcally the external opening of the ear, it gives him a prior 
claim to the difcovery of that part of the organ; although from his 
account, he cannot be laid In hate bun acuuaihlcd with the organ 
itfelf: but as ivc find in defcribing the external car of the thcrnback 
that he has evidently itlillakm llir unfc tor jl. of which he give* a 
tolerable full account, it ii very obvious that he was ignorant of the open- 
ing into the car." 

Ahhougli :>r.i:i;:lo- Cmu'vr pnhiiii.^i an account of the organ of 
hearing in fillies fo late as 1774, he did not feem at that time to have 
been acquainted with 1:1c e'.t.j:!.-] ripe::ii:i; 1".;' [he ear in the ray. After 
divine; deieriplij:- e4' l::e i.n:.\:; > 1 : -. 1. :- i 1 1 ^ i:: rlic pike, he Icliil-. 
tci-.cr.il ohtcrvations on the hmilirity of this organ in other fifties.; but 



' WiDujhbtl Hiftoru [avium, Ononii i68t, lib. ill. cap. vli 



OF THE ORGAN OF HEARING IN FISHES. ; S 
excepts the (lurk ar.J ray.' !'h;.; cM-cpcm we might fuppofc alhided lo 
the auditory canal, hut further on he explains what lie meant by this 
exception, and does no! mention ti-.e I'ltcn-.sl onaiiac; in the ray ; from 
which we may fairly roxlait ih.u he was not acquainted with it.' 
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ACCOUNT OF CERTAIN RECEPTACLES OF AIR 
IN BIRDS, WHICH COMMUNICATE WITH THE 
LUNGS AND EUSTACHIAN TUBE. 

SINCE the account of thefe receptacles was read before the Royal 
Society, in the year 1774, I have by the directions of a number of 
birds been able to make fane additional obfervations relative to the extent 
ofthe air-cells which communicate with the lungs in this daft of ani- 
mals. Thefe latter oblervations were not however made in conlequencc 
of any regular defign to invelligate this fubjeet farther. For to have 
eltablillied the principle itemed all that was nccelTary, unlets by general 
obfervations we could hope to throw more light on the final intention of 
tins remarkable piece of mechanilm. 

Before the pctiod I have mentioned, the communication fubfilting in 
birds, between the air-cells of the lungs and oilier cavities of the body, 
had not been clearly explained, nor even much attended to by anatomilts 
i:r natural hillorians. It is a Angularity of ltructurc peculiar to this tribe 

the particular Communications of this fort difcoverable in birds by dif- 
fection, but only to mention iuch general fails as will fcrve to introduce 
the nibjeft into natural hillory, and lead to an inquiry into the purpoics 
which this Itrufture was intended to anfwer. With this view I fhaU en- 
deavour to give Tome idea of the conitruelion of the lungs, and of the 

which thefe principally differ from what is feen in other animals. 

To make this matter more intelligible, i mull previouily giye an idea 
of the difference between the parr.kid.ir |v.rt< in in-.<:Aroii, and thofe of 
other animals who are not endowed with this property! and firft, the 
conftiudbn of the. lungs, and then of thofe receptacles. 

The 



;S OF AIR-CEILS IN- BIRDS. 

Tlic mechanifm of the lung! in birds, which renders them fit for 
conveying sir to tihiucit ; .jit> ,■[' i'::;- >. ;W, iklniI. p: mci.nl'.;, i:i 

Ii has been aliened that birds hive no diaphragm ; but this opinion 
mull have arilcn cither from a want of obfervation, or from too confined 
an idea Df a diaphragm j for (here i-: modcTfltelj fttong, but thin and 
tranfparent, membrane which covers the lower furfacc of the lungs, 
adheres to (hem, and affords infertion to feveral ihin mufcles which arife 
from the inner furfaces of the ribs. The life of this part feems to be 
that of Urftning the concavity of the lungs towards the abdomen, at the 
lime ofinfpi rat ion, and thereby offilting to dilate the air-cells; for which 
rcafon il is to lit fHji];i.:c.-c.i s::Kveiiug one main purpofe of a dia- 
phragm. Bcfides this attachment of the lungs to the diaphragm, they 
ire allii ™mc«otl to the ribs, anil to the fides of the vertebra. 

Tin- !•- .i.lliclions arc peculiar to this tribe of animals, and are of lin- 
gular ufe, nay i,. fad are abfolutcly ncccilary in fuch lungs as thofe t>f 
birds ; out of which ii [r- iniclij'c.l rlit .ur Ihuuki find a pailagc into other 
cavities. For if the lungs were loofc in the cavity of the thorax, as is 
the cafe in many ut'ii:-: .uiiiu;:ls, (iiele cells could not be expanded, either 
by the dqircihcn of (he diiip:ir.l;:m r o- tlie clci-aticu of (he ribs ; flnce 
the air milling in to fill up the vacuum produced in the cavity of the 
chell by thefe actions would take the ftreight road from the trachea 



c placed in the larger cai-iiic.. :is the ubikmien; and others ar 
unnninicjie luuiicdirtelv with o: 



OF AIR-CELLS IN BIRDS, „ 
Id have a communication by means of ihc lungs. They arc of very dif- 
i'^r^n i li;:-s, juii -s- hell the parti: .:i.-.r ri-c.,i;Tulai:ces of the parts in 
wiiicii t;i;y are placed. 

The hones which receive air are of two kinds ; P.une, as the ftcrnum, 
ribs, and vertebra, have their interr.i] liihllanre dii «:ed into innumerable 
cells, whilft others, a. the os humeri, and the c> femoris, are hollowed 
out into one large canal, with forueiimc. a feiv hoay coliunns running 
aerofs at the extremities. U:>r.t. ..if this kind may he diflinguilhed from 
tliofe that do not receive air, by feveral marks : ift, By their lcfs fpecific 
gravity: zdly. By being left ra-fculai than the others, and therefore 
whiter : ^dly, By their containing little or no oil, and cwi&qucntly being 

readily difecver holes, or opmmgsTnol filled with any fitch foft fubilancc 
as blnod-veflels or nerves t and it happens that feveral of rhefe holes are 
placed together, neat that end of the lnjire which, is. next to the trunk of 
the bird j and arc [liiiiriiN^r.alile hj having their external edges rounded 
oft'i which is not the ;ai"c ulth the br;h< though which either nerves or 
btood-velfcli oafs into the fubflanc* of the bone. 

When birds break any of the liuncs. whic]i air, the fiirroond- 

i:i_> ^art. bciuiiic irnphvfematous. 

There are openings in the lungs by which they tranfinit air to the 
other parts; and the membrane ot diaphragm above mentioned is pcr- 

a eireumlbnce which has been frequently noticed! To each of thefe 
li.ul!-. arent, wliidi re! ;;; '.i'.'.j tend.. .:;.iitL:i;:L.i tl'ii. iv], l'.:c .o:'lc .if L:j.- 

■nil thumb; Ihc bfuiei of thr 7*1 en -lm.j.-.-. :i..-e -.li; :"„!! 1 liiiu-. 

abdomen 
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abdomen are attached lo the back and fides of (hit cavity, by which the 
bags arc kept firm in their proper fituations : each receiving the air from 
their rdpeflive openings. T ere is no occaiion to defcribe here all the 
hags, or their attachments, it being fuflteicnt to fay that rhey extend over 
the iv hole abdomen. 

The lungs at the anterior part, contiguous to the flrmum, open into 



and communicate with the cclis of the ilemum. At the fuperior part 

through which the trachea, ccfopharrus, and large veifds pafs as they are 
going to and from the heart. When thefe cells arc diiiended with air, 
the Cze of that part where they lie it very conhdtrably ittcrcafed, and in 
general is a mark of cither the jialTion of anger or love. It is plainly 
fecn in the Turkcy-cnck, the pouting pigeon, &c. and is very vifible in 
the breaft of a goofc when lite cackles. Thefe cells communicate with 
others in the axilla, under the large pccloral rnufcle t and in fomc birds 
are flill further extended. In the pelican, for infiancc, the (kin of the 

rated furfaces appear as if honey-combed. When thefe cells ate diftended, 
the Ikin is removed to a conlidcrahlc M-iLir.ce, by winch means the volume 
is proportionally incrcafed. Tn moll: birds, I believe in all that fly, thefe 
axillary cells communicate with the cavity of the OS humeri, by means of 
fmall openings in the hollow funfair near the head of that bone. The 
oltrich however is an exception. lit foine birds they arc continued down 
the wing, where they communicate with the ulna and radius, and in 
others they go even as far as the pinions. 

The poltetior edges of the lungs (which lie on the fides of the fpine 
and project backwards between the ribs) open into the cells of the bodies 
of the vertebra:, inlo thofc of (he ribs, the canal of the medulla fpinalis, 
the cells of the facrum, and other bones of the pelvis ; from which parts 
ihc air finds a pulTagci 



wc generally find; though fomc birds have more, auJ fome fewer of thefe 
comjnunicuioni i for in [he oft rich, no air gels into ihe os humeri, but 
il enters into every other pari, as defenibed above, and in very large quan- 
tities. In (be common fowl no air appear! (o cnlcr any bone except the 
OS humeri. The wood-cock has no air-cells either in the lirft bone of 
(he wing, or in the (high bones. On (he o(hcr hand, in the pelican 
the air panes on (o the ulna and radius, and into thofc bones which 
anfiver to the carpus and metacarpus of quadrupeds. 

Thus the cells of the abdoui':::. Ib>ii: [brroMnii^ the pericardium, 
ihofc limned at the lower and forepart of the neck, and in the axilla, 
thofc in the cellular membrane under the perioral mufcles, as well as in 
lh:.t ■. ■. : i it. ii mikes ti:e U::\ :l< the body, .ill ecni^Liiitsits- with the i-J-pr, 
and are capable r.l bc-.r.^ hiks-] with .-,ir ; nui tbcle the eel h of 

Ihe fternum, ribs, vertebra of the back and lobs, bones of the pelvis, 
the humeri, the ulna and radius, with the pinions, and thigh bor.rs, 
can in many birds be fumiuhed with air. 

This fupply of air is no! conveyed to the bones fulely by means of jhe 
lungs i for the tells of the bones of the head in fomc birds are llkewue 
filled with ii, of which the owl is a remarkable bifhnce. In this bird 
the diploe between the two plates of the Ikull is cellular and admit) a 
confldenble quantity of air, which i-: fu'/silliutl by [be Kuilichian tube. 

Some authors lidi-rt-il ilic tsij.K' isi the milium of a bird as a con. 
tiniialion of the mamillary procefs," and have looked upon k as a circojn- 
fiance peculiar to linging birds, but this is not really the cafe. The 
lower jaw of many birds, but mnre particularly the pelican, is furnilhed 
with air, which is l'upplied by means of the Euftachian tube.' 

Thefe 



Thrfe facts, which had been formerly ubfenn!, led me En the year 
17;^ 10 mtkc iL'.'cid L V[^ii:iH:ri[f- upon liiu i n 0 .ilJteiig: of birds, to prove 
[lie free eOL;]Lir.:i:n\i1:o:i IvL'.vua-, the luri^ ::rid [lie ilxvc iiicntiL.-:i^J |in t::, 

Firit. I nii.lt ill ..;v;ii i;_' i n.i ilic b.llv 1:1 .-. cock. :i::c b.lviii: T Liilro- 
duccd a lilver cinuli, tied up the trachea ; I found that the animal 
breathed by this o p-.-n i n ^ . ,ui;l mi-V Live NvliI ■ Lv.it !iv .v.: inil.iiiiiiiirlo:! 
in the bowels coming on, adhrliaus were produced, and the communi- 



aniiml to live longer than to prove evidently that it btcathed through 

1 hive made ftvcral prs;-;ii. 11:0:11 of thele cells, by throwing into the 
trachea an injection comnioiily called the corroding injection, which full 
filled the air-cells of the lungs, then all the others, futh as the cells in 
the abdomen, anterior and fuperioi part of the chert, axilla, 05 humeri, 
tells of the baclt bone and thigh ; linn [he whdc be:ug put into fpirit of 
ica-falt, and corroded, the call of injection came out entire. 

The extreme linaiiicriEy ci the:"; ceti'.imii'.icarion:; ir. birds, put me upon 
confrdering what might be their final intention. At nrlt I fulpectcd that 
it might be intended to alTiil the act of flying, that being the circumilance 
which appears the molt peculiar to birds. It might be of fetvicc in that 
refpeft, I thought, by inercafing the volume and ilrengtli with the fame 
quantity of matter, .'.nil ihcictbre without ::.l.li:i:; to (he weight of the 
whole, which indeed would rather he diminiOttd by the difference of 
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OF AIR-CELLS IN BIRDS. 8j 
fpecific gravity between the external and internal air. Tills opinion was 
ftrcngthened, by oblcrving thai the feather! of birds contain alio a confi- 
dcrablc quantity of air and in rhc very part which requires the grcatclt 
lin'i p'h : tin..- r.:\ilo'v :.. r >h:[!i i.-ii- :.- Ik:];] l.j^J b^livcn t;k 
in birds , and what is difcovcrahlc in moil kinds of fifties, ralher favours 
this opinion. For thefc have air contained within their bodies, which I 

l.rii^e ii coj1.!V.O:lU' l : .i|iivi!..,l im H,- .if,-, alrhi:!].^ [hi; 

does not appear fo ncieifiry in Kibes, who move in a much heavier ele- 
ment than birds.' But when I found ihar the oftrich (which is not 




Ihcbojf, ai in ths klmoi:, honitL, l:i lh.- u:Kcr It L> i:i <:;,: !>ci, in all of [he lay. 

diafc of Sit Of Inal, I tire! InJ fji be S ppofcd 

:o i; £ V s ii i;r bujy, frurr. ul i;i:i- j ; !i:it 1I..11 iv.ilfi ui Kfa ; ia[ in have nil (r. ill; 
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intended to fly) w,n ampin p.-. --.-i,k-d uiiii llicle cells i and that the com- 
mon fowl, and many others of thai elafi, which arc endowed ivith die 
faculty of flying, were Ids lihcrjlly fnnplicd with air : when 1 few thai 
the wood-cock, which flics, and is even fuppoll'd a bird of pafl'agc, was 
inferior in this refpcel to the oftrich; and that the bat differed o. ' 
ftrucrure from animals that do not fly, 1 w 
traditions In theory, to fuppofc that this 
intended for fume other purpofe. 

The ncit conjecture that oflcrcd, w.n, tin; ti-.cii pirn- were to be con- 
tidcred as in appendage to the lungs ; to which I was led by the analogy 
obfcrvablc in amphibious animal). For in the fnake, viper, and many 
others of them, the lungs are continued down through the whole belly, 
in form of two bags ; of which the upper part only can perform the 
office of rel'piration with any degree of eflectj the lower having com- 
paratively but few air-t-elTeH. The air mutt pafs through this upper 
part before it gets to the lower in iiiljiirnrimi, and mull alfo rcpafs in ex- 
piration, fo that the rcipir.it: jiy liirfacc has more air applied to it than 
what the lungs of ihcmlVWcf timid fontain. It cannot however be fup- 
pofed, that the air may be made to pafs to and fro in bones as in parts 
which admit of contraction and dilatation : the purpofe anfnered by thefu 
bony cells mull therefore be different ; and perhaps they Ihould be con- 
fident as rtfervoirs of air. There is in fact a great fimilarity between 
birds and that elafs of animals called amphibious ; and although a bird 
and a make arc not the fame in the conllniclion of the refpiratory organs, 
yet the circumftancc of the air paffing in both beyond the lungs, into the 
cavity of the abdomen, naturally leads us to fuppofe, that a Itruclure fo 
furular is dcfigned in each to a iimilar purpofe. This analogy is (till 
further fupporttd by the lungs in both L-oniiiiinj; of lnrp- ttllv. Sov/ 
in amphibious animals, the ufe of fneh a conformation of the lungs is 
evident ; for it is in confequence of this llructure that they require to 
breathe lefs frequently than others. Even confidcring the matter in this 

j I "il hiUi the FuUefltfl of the iii-bljdilcr 



light, 



OF AIR-CELLS IN BIRDS. g, 
light, it may dill, in birds, have fume connection with flying, as that 
motion miy eafily be imagined to render frequency of rcfpirntion incon- 
venient, and a rcfervoir of air may therefore become Angularly ufcflll. 
Although we are not to confider this llrmftnre in birds to be 10 extention 
cfluugs, ycl I can eafily conceive tliis Liccuninl.il ion of air to be of great 

fago to and from thefc cells, mull certainly turn; i eonllrleiable Jm 

And this opinion will appear not to be ill founded, if we co',Lidtr that 
both in the bird and the viper, the furtace of the lung! is final] in com- 
parifon to what [[ is i:i r.i.iny '.;::.■[ .' :iic!b ii:iie not this extenfion 

of cavity. Jt is alio . i (;t:jb;T.niiii; nr.-umll.init, tl nit in tile fowl the 
air could have paiTcd by a much readier way thin through the lungs, 
into all the cells about the brcaft, neclt, aiilla, wings, &c. that could 
have been filled from the loner end of the (rachw, upon which many of 
them lie. But the air mull now take ,1 ruunil.ibo.it pillage both ill its 
way in and in its way out, thole i>;jeiiin^ b.-iiu; -.ipo:; the exterior furfjee 
of the lungs. We mull not however give up the idea of fueh llruclure 
being of life in flying; for I bclicec '.ve may 1:1 ii down as a general 
rale, that in the birds of longell and higbcll Hight, as eagles, this cx- 
tenlian, or diflufion of air is carried further than in the others ; and this 
opinion is ftrengthened by coinp:.:i:i.; n:i; ll:u^ii:r. iti L tin: rclj'i-.itory 
1 the flying infects, which are compofed of cells diffufed through 
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How fir this ccnflniilion of Ihc refpiralory organs may affijt birds in 
iini'i ip, ir r^-lcr's'ii^i; of j'.oiic: ; Lii th? continuance of Ibnjr, between 
ihe breathings, in a Canny -bird, would appear to arife from it. Tliia 
is i fubieft however which I (hall not at prefent enter upon. 



EXPERIMENTS 



EXPERIMENTS AND OBSERVATIONS ON ANI- 
MALS, WITH RESPECT TO THE POWER OF 
PRODUCING HEAT. 

SOME laic ingenious experiments and obfcrvaiionJ, publilhed in the 
Philofophical Tranfaitions, upon a power which animals fcem to 
police ol generating cold, induced me to look ov<;r inv uo'.c^ L[;iit,umni; 
fomc which I had made in ilic yi.u i -hi, ind-calinj .m npponte power in 



retained (r much of life, as whet 
a fact fo well atleftcu that we ur 
circumftanccs, io account for 
negligence and inattention ; nar 



within the vcflbl. The an 
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ample, freeze at 15"; ft that a piece of dead ilelh could be frozen in 
fnc.li an atmofpherc. 

EXPERIMENTS. 

I. Tas firll experiment was made on two carp. They were put into 
a glafs vrf&l with common river water, and the retfcl put into the freez- 
ing mixture i the water did not freeze fair enough ■ and therefore to make 
it freeze fooner we pm in as much cooled fnow as to render the whole 
thick. The fnow round the carp melted : wc put in more frelh fnow, 
which melted alfo ; and this was repealed fcveral times, till we grew 
tired, and at lall left them covered up in the vani to freeze by the joint 



not be known till I had completed that part of the experiment for which 
the whole was begun, viz. the thawing of the animals. This was done 
very gradually i but the animals did not, with flexibility, recover life. 
While in this cold they (hewed figns of great uncafincfi by their violent 
motions. NrB. In fnim cl lii.-fi' cijiTii"?!!:.^ whn nir r- the 
conductor of the cold and heat, that the heat might be more readily 
carried off from the animal, a leaden veiTel was ufed. It was fmall for 
the fame reafon , and as it was necefiarv for the animal's refpiration that 
the mouth of the veffel mould communicate with the open air, it was 
made pretty deep, that the cold of the atmofpherc round the animal 
might not be diminimed fait by (be warmth of the open air, wliich would 
have fpoiled it as a conductor. 

11. The fecond experiment was upon a dormoufc. The veiled was 
funk in the cold mixture almofl to its edge. The atmofphcre round the 

hoar-froll gathered on its whilkers, and on all the in fide of the vclfcl ; 
and the external points of the hair became covered with the fame. Wliilc 
t:;i: w-v; ,^3irig on, the animal iliewed ligns of great uneaii[][[' : ibinctkiic, 
it would coil itfelfintoi round Hum, to prefervc its extremities, and con- 
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ON ANIMALS PRODUCING HEAT. 8} 
fine lis heat , bgi finding that ineflefhid, it then endeavouted to make 
it! ercape 1 ; its motions became left violent by the finking of the vital 

cold ri liilHcicnt time to freeze the whole animal, its hair being lb bad a 
conduftor of hot, that the eonfumptiun was not more than the animal 
pwers were capable of fiippoidng.' 

11L The third c\-T'.:r.r;ic:,r ^a-i .:•.:.!■.' :i:ir[|-,er- i:.--:::or:^. 

the failure of the laft experiment I took care that the hair mould not a 
fecond time be an obftruclion to the fuccefs of our experiment. I there- 
fore nril made it wet all over, that the heat of the animal might be mote 
infrantaneouuy carried off ; and thcr.it was put into a leaden vellbl. The 

The breath, and the evaporating water from its body were foon frozen, 
and appeared like a hoar-froll on the fides of the velTel, and on its 
whilkcrs ; but wliiSt rlic vi;;i:Li; of lik failed, it defied the approach of 
the eold. However, from the hair being wci, and thereby rendered a 
good conduftor of heat, there was a much greater om lump lion nf it than 
in the former experiment. This hallene.l ■:>:-. ;i diminution of the power 
of producing it. The animal died, and loon hecame lliff; upon lhaiv. 
ing it, we found it was quite dead. 

IV. The fourth experiment was upon a toad. It was put into Hater 
juft deep enough not to cover its mouth, and the whole was put into a 
cold mixture, now between 10" and i It allowed the water to freeze 
clofe to it, which as it were, doled it in ; but the animal did not die, 
and therefore was not frozen : however, it hardly ever recovered the ufc 
of its limbs. 




» Thcfc rcpcjiinonrc WHE made in prefcneo of Dr. George Fordyoc and Dr. En-FT, 
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V. The fifth experiment was Willi 1 foul, which tat very foon, in 

the winter, when the liviiiir of thij'e animals are very weak : they 

might have refilled the colli mure flrongly in the [ummer. Why die 
animals mentioned in thefc e*perii:i<-:.n died before they were frozen, 
while thofc which are expofed to the atmofphere in very cold climates 
do not, is a point I Hall not pretend to determine! not knowing the 
difference between the efftfts of l natural and an artificial cold. It may 
he accounted for, hy liippufini; that the until ml cclJ in climates in which 
animals are found fic/eu, is f> hitenfc J= tu produce congestion iinmt- 
diatcly, before the powers of life are exhaulted, at Icaft whether it is 

It appears from the above experiments, that mo/1 probably the animal. 



proportioned to the ncccfiity. Thirdly.^hat this exertion was in propor- 

fpecies, and to each age. It might r.llo periups depend in fome degree on 
other circumftance: not hitherto flilirved ; tor from experiment II. and 
III. npon dormice, I found that i:i tiic.'e aiumal-, which are of a conlli- 
tution to retain nearly the fame heat in all temperatures of the air, it 
required the greateft cold I could produce to overcome ihis refilling 
power; while hy experiment IV. and V. in the toad and fnail, whole 
natural heat is not always the fame, but is altered very materially accord- 
ing to the external heat or cold, this power was cxhauilcd in a degree of 
cold not exceeding !o"ort;*: and the fnail being the moil imperfect of 
the two, its power. -eiierarine; beat appeared to be much the weafteil. 



warm by heated water, where I allowed ir to Hay twenty minutes j and 
jpon introducing tile thermometer j;m> the lli'm.ih, It railed the quick- 
filver 
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filvcr io 64'. But to whit degree the more imprrfeft animals are capa- 
ble of being tendered hotter and colder at one time than another, I have 
noL been able to determine. The t.::j.i.tv cl' I r.liit" lis in rjnr -.^int^-r 
is probably owing lo t;^ :;ci. ciuri:.- v : oucii t ir. thair temperature by 
the cutcmal heat and cold. The cold in their bodies is to fuch a degree, 
as in a great meafnrc to put a flop, while it lairs, to the 1 it-1 fiuicliwi- : 
while in warmer climates 110 fuch efledt is produced. This variety not 
only taltes place in animals of different orders ; but in fomc degree in 
the fame onTmal at different ages, even according to the different ages of 
parts in the fame animal c old in all its 

difeafes , and we find, that thcie new or young parts in animals are not 
able to fupport life eoujlty with the old ; but as animals ate of different 
a^es, and the fame a:iin..-.l :s alw.ivs L'r.i.vin^ l:1l1lt. anil of eourie more 
and more perfect, they then become more capable of generating heat 
than when they were younger. 

This power of geiuT.iring iivn tieni- i" b;: a luupcrry in an animal 
while alive. It is a power only of upplitiiin an.l rclillaricc; for it is 
not found to eaten ilfil I" ljsj:ii,ir!f.n:!ly a:nl LiiipLiw,:!.ed ; but mtiii always 
be excited by the energy of form- external IVigoiilk agent, or difeafe. It 
does not depend on the motion of the blood, as foine have fuppolcd, be- 
came, it likewifc belting) to animals who have rn> circulation ; and the 
nofe of a dog, which is always nurly of the lame !nat in all tempera- 
tures of the air, is well fupplicd with blood: neither can it be fiiid to 

brain or nerves. It is then mod probable that it allies from fomc other 
principle, a principle fo connected with life, that it can, and does, ad 
independently of circulation, fenlation; and volition , and is that power 
which preferves and r-^.il.!:-. the internal machine. This power of 
generating heat is in thchighcil perfection when the body is in health - t and 
in many deviations from that (rate wc find that its adlion is extremely 
uncertain and irregular 1 fomctimcs rifing higher than the ftandard, and 
at other times falling nmeh 1'dow it. liulinu-. 01' iiiis we have in dif- 
ferent diicolcs, and even in the f:r.'.c iltLcale, witl'jr. very ihon intervals 
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of rime. A very remarkable one fell under my own 
gentleman who was felled with an apopletric Hi ; and while he lay in- 
fenfible in bed, covered with blankets, I found lhat his whole body 
would, in- an infant, become extremely told in every pari, continuing 
fo for feme time , and, as fuddenly, would become extremely hot. While 
this was going on alternately, there was no -fallible alteration in his 
pulfc fur ftvcral hours. 

Being mailer of the foregoing fa£r, that animals had a power of gene- 
rating heat, I piirti.t-il tI:l: i'uiijrft lUll further ; not fo much with a view 
to account for animal heal, as to ubfcii'e the different phenomena, with 



nature, and better adapted to the experiments in which 1 was engaged, 
lie accordingly made me fume vciy liuall thermometers, fix or [even 
ii-.ch^- l'j::;. r . nr-c :'lxv.: (■.■.■■:! ;\v.]|':hj c.:" .i'-. i:.*h tlm k 111 the ftem j having 
the cxlemal diameter of the ball very little larger than that of the item, 
on which was marked the freezing point. The flem was embraced by 
a fmrdl ivory fcale fo as to Hide upon it eafily, and retain any pofiEion. 
Upon Ihc hollow fnrface of this fcale were marked the degrees which 
were feen through ih^ fran. liv liidij im:iru th;: oi' the thermome- 
ter was very much reduced, and it cnuld be applied to foft bodies with 
much more eafe and certainty, and in many cafes in which the former 
ones could not be conveniently ufed; I therefore repeated wid. it fuch of 
my former experiments as had nut at firft proved fatisfaftory, and found 
Ihe degrees of heat very different, not only from what f had expected, 



have made on the licit an.! culil a! iinininK that the more perfect have 
the greateft power uf :cMini;ij> -.: ccstjin J^i-ll,' t-f hat, which may be 
culled. 
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called their llanuard heal, and allow of much lefs variation than the more 
imperfect animals : however, it will appear from [he three experiments 
which I am now going to relate, that many, if no! all of them, are in- 
capable of keeping contlantly to one degree i but may be altered from 
their ftandard heal, cither by cstcrnal applications, or difcafc. How- 
ever, thefc variations are much greater below that ftandard than above 
it ; t]-c |«:.::: muma::- i-.a-.i-;; a ^ratrfo'.vtr of rtfiftirrr i:t~t thar. tjld. 
fo that they ate commonly near their ultimate heat. Indeed we do not 
want any other proof of a variation than our own feelings ; ive are all 
fcnlible of heat and of cold, which fenfatlons could not be produced 
without an alteration really taking place in the parts affected ; and that 
alteration could not take place if they did not become actually warmer or 
colder. I have often cooled my hands to fuch a degree, that I could 

hands were really colder than the pump-water. 

An increafe of abfolute heat mult alter the tenure or poiition of the 

that heat is diminilhcd, the tcsturc or politico of the parts is altered in 
a contrary way; and, when carried to a certain degree, becomes the 
caufe of the fenfation of cold. Now thefc effects could not take place 
in either cafe without an increafe or dccrcafc of abfolute heat in the partj 
heat therefore in its different degrees mull be prelint. When heat is 
applied to the furfacc of the body, the Ikin becomes in feme degree heated 
according to the application i which may be carried fo far a> aduL-.lly to 

hand may become fo cold as to lofe that fenfation altogether, and change 
it for pain. Abfolute heat and cold may be carried fo far as even to 
alter the flrucnjre of the parts upon which the actions of lit; ileni.^d. 

cold from external applications, they arc of courfe, in this refpect, af- 
fected in fome mcafurc like inanimate matter : and therefore, as parts are 

take E place : for inftaace, all projecting parts and extremities, more es- 
pecially toes, fingers, nofes, ears, combs of fowls, particularly of the 
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tuck, are more readily cooled, and ire therefore mod fubjoft lo be affected 
by cold. Animals arc nut only l.dii--c :u Mil incicafL: and dccrealc of 
heal, iimilji (o inanimate matter j but the tranlition from one to the 
other (is far as they admit of it) is nearly as quick. J lhall not however 
confine royfclf to fenfation ilonc, as that is in feme degree regulated by- 
habit : for a habit of laiiiijuui;;, in ri-.; ;pptication of bear and cold to 
an animal body, r:n;!c::, ir :i;orc leniihk of the fmallcit variation in either; 
. while by the habit of variety it will become, u: ! propo:tfo:i.iL'k <:i:;:<:m, 
lets fufceptible of all fuch fenfations. This is proved every day. In cold 
n-eather, by people who ate aceuftomrd to clothe themfclvcs warm. In them 
tlic leaft expofure to cold air, although the effect produced in the Ikin is 
perhaps not the hundredth part ci a i:ii-r,.-.ti.:l:lv ^ :T'. [In icnutk'ji 

of cold, even through the thickeft covering : tbofc, on the contrary, who 
have been ufed to ^ ;li::dy rl>-.;!i [kit tl-.<: . i: I !ric;i i.l' lome Ci^.tiys 

without being fcnfiblc of it : of this the hinds and fat afford an inllance 
h vt:in: ; LU--.ti:i3 'Ik: k:iii, t inn of LiJd " Iil;! jpp-in.,1 10 another part of 
i::: h::eiy, nit bavin;; before :rivf:i to the mils! an impreltion tit" cold 
cvifling in them. The projecting parts and the extremities are thole 
which admit of the greatelt change in their degrees of heat and cold, 
without materially aHitCTlng the animal, or even its ftnfations. I find 
rhat by heat or cold externally applied to uicli pan;, the thermometer 
may, in feme degtee, be made to rife or fall ; but not in an equal pro- 
portion as when applied tn injmimite matter. Nor are the living parts 
coaled or heated in ifm finie prupoi lion, a< ;l^;»mv* from the application 
of the thermometer to the (kin ; fur the cuticle is to be considered as a 
dead covering, capable of receiving greater degrees of heat and cold than 
the living pans underneath ; and as it might be fufpedled that the whole 
of the variation was in this covering, to remove any fuch doubt I made 

Experiment i. 1 placed the ball of my thermometer under my tongue, 
where it was perfectly covered by all the furronnding pans ; and having 
kept if tl^rc ft:r Lb:'-.o i::i:intes, 1 louml Tli.u :[ :oil to <)j'; but this being 
continued, it toll: no fighti . I tlifn toulv [ever. i I pieces of ice, about the 
Gze of walnuts, and put them in the fame filtration, allowing them only 
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melt in part, that t!-.e i;-rlic:i:;i;;i uf odd might be belter kept up, occa- 
sionally ("pining out the water arifing from the lbhuion : this I continued 
for ten minutes, and found, on introducing my thermometer, that it fell 
to ;/ i fo thai the mouth at this part had loft so" of heat. The ther- 
mometer gradually rofe tu 97" again j but did not in this experiment fink 
fo low as it would have done in the hand, if a piece of ice had been 
held in it for the fame length of time. Perhaps the furface under the 
tongue heing furmurultd with warm parts, renders it next to an impof- 
lihility to cool it to any greater degree: but 1 rather fufpetl that fuch 
parts as the hand will allow of greater latitude in this refpedt, from 
having inlcnlibly acquired the habit of varying the degree of cold, and 
!x:iiMiiii>£ <if uii 1 1 1^ 1l k til]". : |.t:Me ni" it.' ituprellions. 

As a further proof, that the more perfctt animals are capable of vary. 



atniofphere in the action of biii-lEiii-.j:, •v:i.;:ev;.- put into it may be 
fuppofed to be influenced by tha: anncli l^Ti- ; tbi; .■•ill always render an 
experiment made in that part, relative to heat and cold, fomcwhat uncer- 
tain. 1 imagined that the urethra would anfwer better, bccaulc being an 
internal cavity it can only he influenced by heat and cold applied ro the 
external lkin of the parts. I imagined alfo, that whatever effefts the ap- 
plication of heat and cold might have, they would fooner take place in 
the urethra, as b-^n^ - finrccri!-,^ pi: t, than in any other part of the body; 
and therefore if living animal matter was in any degree fuhjedt to the 
common laws of matter in this refpeft, the urethra would be readily af- 
fected : for this reafon 1 got a perfon who allowed me to mate fuch ex- 
periments as I thought nccellary. 

Experiment II. I introduced the ball of my thermometer into the 



of the urethra, where it 
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Experiment III. Thcfe parts being immcrfed for one minute in water, 
litaited only lo 65', j::<i rlic lin-inuim-lcr introduced about in inch and a 
half into the urethra. i\k ijuickiilvtr roil- ;o 7'; ; this was repealed fevcra] 
times wiili the fame fuccefs. As the urethra Hill appeared lo be the part 
of an animal beft calculated for experiments of this kind ; to find if there 
wal any difference in the quicknefs of the tranfition of heal and cold in 
living and dead parts, and if the extent to which each Would go, mi 
hkewife different, 1 procured 1 dead penis to make the followiiirr com- 

(if there is any) makes the cffenlial part of the experiment. 

fcrcnt times, I ubfcrvcil ilic mmprarirt- quitknefs «i t l] which they cooled 
from 91'. The dead cooled fooner by only two or three degrees. The 
living came down 10 58", and the dead to jo". After having continued 
the ihcrmometcr there fome time longer, it fell no lower. I repeated the 
fame experiment fevcra! times, with the fame fiiCL-efi ; although at one 
lime there might be a fmall difference in the degrees of heat from that of 
another, the heat of the water alfo differing; hut the difference in the 
rcfo.lt was nearly proportional i;i :!ie t!i;c; .■i:i^:u L\d :, t:'.;.-i^:"cre 



ing if the powers of generating heat 
when the heat was brought fo low as 
fome experiments on mice, which will 
that the animal powers are roulid to «. 
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From the experiments related I found, thai pari! of an animal were 
capable ofbeing reduced below the common or natural bear ; I therefore 
made other experiments, with a view io lie whether the fame part! were 
capable of becoming much hotter than the llandard heat of animals. 
TIk experiments were made in the fame manner as the former, only the 

Experiment V, The natural heat of llic parts being as", they were 

being introduced as before, the quickfilvcr rofc to 100" and a half. This 
experiment 1 alio repeated fcicral limes, but could not raifc the heat of 
the penis beyond too' and a half: this was probably owing to the pcr- 

than 113". As thci-j wc.-c c:i!v li:v;]e l-x r!i]-iLTi :: , I made a cuiinilra- 

Experimcnr VI. Uoth the living and dead part being inuneiled i:i 
water, gradually mailt warmer and warmer from 100" tu I 18', and con- 
tinued in this heat fir Tjiii: miming, rlie de.i.l part r.iiie-d ihe rherin<i- 
meter to 1 14', while the living r.iilt-J it no higher tli.m lOi' and a quar- 
ter. It was obfcrvoJ, by the pcilim o:> v.luim llu- i-.ptiinient was m.ldt. 
that after the parts had been in the water abuut a minute, the water did 
not feel hot : but on its being agitated it felt fo hoc that he could hardly 
bear it- Upon a'.>;'l :lie tliei ini.ir.et.i tu the liilc d ;lic [ivirli: ;;l.ui-.. 
the qmckfdvcr immediately fell from 1 tB' to about tea", while it did 



while, in the icventh experiment, mother par! of the fame body, where 
external heat and cold could make little or no impremon, mi of the 
Itandard heat. Although it will appear from experiment, that the tedium 
is not the warmelt part of an animal j yet, in older to determine how far 
the heat could he inerralld hy dinm bring the cunrtitution to a degree 
fufficient to quicken the pnlle, I repeated the feventh experiment after 
the man had eaten a litany [upper ami drank a botlle of nine, which in- 
crcafed tlie pnlfc frum 73° to 87", and vet the thermumeter only rofe to- 
98' and a half. 

that time, I (iiiuilI aiming ir.y iiij[l^ ;ui i.itouiH "1' Ionic cX[XT[niLnti 
which appeal to our prefent purpolc : hut that 1 might be more certain 
Of the accuracy ill 11 iv IM'incr eV}.Lii:liL:r ., I :!k:u ^vil:i ill s- il:v.v 

J.viitrimLiL: \'i£I. In a room, in which the air was at between 50" 
and 6o" of temperature, a Dnall opening was made in the belly Uf a dor-, 
mogfe, of a fntneient fizc to admit the ball of my thermometr, which 
being inrroslumJ intu die belly at about die middle of that cavity, rofe to 
8o-, and no higher. 

Experiment IX. The tnoufe was put into a cold atmofphere of 1 5'. 
ahovc o, and left [Iht.- Tor Iif[re:i minutes ; lifter which die thermometer 
being introduced a fecund time, it role to 85". 

Experiment X. The moufe was again put into 1 cold atmofphere 
for fifteen niimilLS ; and iIil- thcrmoinekT being iy:lin inti oil need, the 
quicknlvcr rofe to 7 !" only, but gradually came up to S?"^8 4 ". ™ d Bj*- 

and allowed to /lay there lor thirty minutes -, the lower part of the moult 
was at the bottom of the difli, and almoit frozen > the whole of the 
animal was numbed, and a good deal weakened. When the thermo- 
meter w:is i:itroduced, the heat varied in different parts of the belly > in 
the pelvis, near the pans moil expofed to the cold, it was as low as 62' j 
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in ihe middle, among the inteftines, about 70; , hut near the diaphragm 
it rofc to 80', 8a", 84', and 85-, fo [hat in the middle of the body the 
heat had decrcafed fo*. Finding a variation in different pans of Ihe lame 
cavity in the fame animal, I repeated the lame experiments upon another 
dormoufe. 

Experiment XII. I took a healthy dormoufe, which had been allecp 
from the eoldnefs of the atmolphtre, and brought it into a room in which 
there was a fire (the atmofphcrc at 64']; I put the thermometer into its 
belly, nearly at the middle, between the thorax and pubis, and the 
ijukklilv^i lull 'o 74" rii j-' ; wlun I [i:rni'l tin- ['.ill towards lln: di.t- 
phragm, it rofc to 80" ; and when I applied it to the lira, it rofctoBi" 
and a half. 

Experiment XIII. The moufc was put into an atmofphere at 20". 
and left there half an hour ; when taken out it was very lively, much 
more fo than when put in. I introduced the thermometer into the lower 
part of the belly, and it rofe to 91' j and upon turning it up to the liver, 
to 93-. 

Experiment XIV. The animal was put liAtk iistu the told atiuni- 
phere at 30° for an hour, when rlii: tliL-iinuiiiL-tcr ni^im Inliodi.i.-.l 
into the belly i at the liver it role 10 yy ; in tlie pelvis to 92"; it was 

Experiment XV. It was again put back into the cold atmofphcre at 



their heat during that period, 1 got my friend, Mr. Jcnner, furgeon, at 
Berkley, to make the fame experiments on that animal, that I might 
compare them with thofe in the .[.:■: :-u--.:k' ; n:<: hi:, iic. n.nn is Lii tjli-jw. 

'• Experiment I. In the winter the atmofphcrc at 4+-, the heat of a 
torpid hedge-hog, in the pelvis, ivas 45°, and at the dhulnagm 48- and 
a half, 

O s Experiment 



Experiment II. 'I lit uimoijihere 26', the heat of a torpid hcdgc-hog, 
in the cavity of the abdomen, was reduced fo low as 30*. 

b\j'crimLr,t HE. The ht.: r;e-l; 11/ v.il! r-Ujioli.i 11: tin: ':il'i inriiolj.liLVe 
of ;6" for two days ; and ihc heat uf the reclum was found 10 be 93" - 
the wound ill the abdomen being now fo fmall that it would not admit 
the thermometer. 

A L.any:iiitive eo.-rinieuf 'V- mad.: :i I'-ipp-. ifie atmofphere at 
50 0 ; the heat ill the pelvi,. a; a:i";i at tilt diaphragm, was 10!°. 

In I'ummer the atmofphere 7S", the heat of the hedge-hog, in an ac- 
tive ftatt, in the cavity of the abdomen, towards the pelvis, was o;' ; 




after being put into the cold mixture, its heat was raifed to B;'. In 
the fecond dormoufe the heat was raifed by repeated experiments from 
7:' to 91". A qncl-ii-Li ii.iiu:ali_\ I' Liir- hnr. was ilie iiiLrreafr of JiL-a! 
uwini; io tilt animal* bring pui in'" 1 I'nbl nn"l"['lurc, ,md tln-rtToie i^l-- 



was 93-j and fo far from being torpid, it was lively, and the bed in 

A. tills animal allowed it; lieat to come fo low us Jo", when them 
was no neccllary aclion to take place, tlie increatd lieat cannot be at- 
tributed to the effedls of culd ; but mud: be referred to the wound made 
into the belly, thai •.AW. fell; [lie pwcjs of lilt aniinal to repair an 
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injury which they could not affect in a degree of heat below the flandird 
heal of the animal i and this ftimulus of necefiity for action e.iufed an 
c*;r:i[jr] of the ]'ii"vr- .:(' l;'-:i<-.ii jr.!; liiu:. f.xri in a degree of cold that 
would have otherwiiys liruu'.Iil t)vj a:;im;;] f[> low as 30*. 

Why tiic heal of the durmoufc mould be fo low as Bo", in an atmof- 
phcic of between ;o° and bo", is not eafily accounted for, (except upon 
the principle of fleep). But I Ihould very much lulpect, that fleep, fim- 
ply confident, is out of the qucllion, as fleep is an effefl that takes 
place in all degrees of heat and cold. In thofe animals where the volun- 
tary actions aio fuijxudixi liy cnld. it appears to produce the effect by 
acting in a certain degree a- a ii-dativc, in confcqucnce of which the ani- 
mal faculties are proportionably weakened, but itill retain, even under 
fuch circiimltances, the power of carrying on all the functions of life. 
Beyond this point cold feems m ail as a ilimiibnt, and routes the animal 
(lowers 10 action for fclf-prefcrvation. It is more than probable, that 
moll animals ate in this predicament ; and that every order has its degree 
of cold by which the voluntary -jiWw. nuiil Ije fufpended. 

When a man is arlecp, he is culdia than when ,uv;Lkc ; and I find, ill 
general, that the ditllixiut i, .ilj.jut oi:t d^rcc and an half, (initiiim-s 
Ids. But this difference in the degree of cold between llccping and 
waking is not a taufc of llccp, but ati efleftj fnr many difafa produce 
a much greater degree of cold in the animal, without giving the lead 

from Deep. Belidcs, all the operations of petfeft life, as digeftirm, fenfa- 
tion, ftc. are going on in the time of natural llccp, at lead in the per- 
fect animals ; but none of thele opal lions are performed in the torpid 

To fee how far the refuli of tl.i'li' tv;>;ri;rie:ii< rrpjn dormice was pe- 
culiar to them, I wilhed to repeat the fame experiments upon common 
mice; for which purpofe I procured two, one ftrong and vigorous, die 
oilier weakened by failing. 

Evpcrimenl.}!VII. The common aimofpherc being at 6o°, I in 



being 
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being H the diaphragm, the quktfilra was railed to oo e , but at tlie 
pelvis nnly to !)b" and three quarters. 

Here there n a real rBflererict of about 9° in two animals of the 
fame iias, in fome degree of the fame genus, and at the fame fcifon of 
[he jar, and the atmofphrre of nearly the fame temperature. 

Kxru-rimrnt XVIII. The faint muulc was put into ,1 iti'd .1 tm:jl'|.!i-j^ 
of 1 -°, for an hour, anil ilu-n the rl 1 1 1 1 n 1 1 m t l r was Introduced as before 1 
lilt quiefefilver at the diaphragm was railed to 83 0 , in tile pelvis only 
1078". 

Hen: tlie real heat of the animal was diminilhcd j6°at Die diaphragm, 
and Id" in the pelvis. 

Experiment XIX. In order to determine whether an animal that is 
weakened has the fame powers, with rdpeft to prelcrving heat and 
void, as one that is vigorous =«u Irong, 1 introduced the ball of the 
iliermometcr into the belly of the weak moufej the ball being at the 
diaphragm, (lie quicksilver rr>:c to ; in tFie pelvis to 95° : the muule 
being put into an atmofphcre as cold as the other, and the thermometer 
again introduced, the qukkfih-tr iloud at 79° at the diaphragm, and at 
7+° *t pelvii. 

In this experiment the heat at the diaphragm was diminilhcd 1 8°, in 

tve may fuppofc proportional to the decrcafed power of the animal, atiling 
from want of food. n 

mentioned were of different degrees of heat, I made the following ex- 
periments upon a healthy dog. 

Experiment XX. The ball of the thermometer being introduced two 
inches within the reSum, the quickfilver rofc to [oo° and a half exactly. 
The cheft of the dog was then opened, and a wound made into the right 
ventricle of the heart, and immediately on the ball being introduced, 
the quickfilver rofe to 101° exactly, A wound was next made fome 
way into tlie fubftancc of the liver ; and the ball being introduced, the 
quickfilver rofe to ioo° and three quarters. It was next introduced into 
the 
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the cavity of the flonuch, where it flood cxaffly at tot". All theft 
experiments were made within a few minutes. 

Experiment XXL The thermometer was introduced into the reflnm 
of an os, and the quickfilvcr role cxafily to 99 0 and a half. 

Experiment XXII. This was alfo repeated upon a rabbit, and the 
quick lib- 3 role to 90° and a half. 

From the experiments on mice, and thole upon the dog, il plainly 
appears, that every part of an animal is nnt of the fame degree of heat i 
and hence we may reafonably infer, that the heat of the vital parts of 
man is greater than either the month, rcflum, or the urethra. 

To determine how far my idea was juit, that the heat of animals 
varied in proportion to their imperfections, I made the following expe- 
riments upon fowls, which I confidcred to be one remove below what 
are commonly called quadrupeds. 

Experiment XXID. I introduced the ball of the thermometer fuc- 
ceffively into the inteflinum tedium of feveral hens, and found that the 
quickfilver rofc as high as 103", 103" and a half, and in one of them 

Experiment XXIV. I made the fame experiments on feveral cocks, 
and the remit was the fame. 

Experiment XXV. To determine if the heat of the hen was btcreaied 
when flic was prepared for incubation, I repeated the twe my- third ex- 
periment upon feveral fitting or clucking hens 1 in one the qnickfitotE 
rofe to 104 0 i in the other to 103° and a halt", 103°, as in the twenty- 
third experiment. 

Experiment XXVI. I placed the ball of the thermometer under the 
fame hen, in whole reclum the quickfilver was raifat to 10+, and found 
the heat as great as in ihe rectum. 

Experiment XXVII. Having taken Come of the eggs from under the 
lame hen, where the chick was about three patts formed, I broke a 
hole in the fhell, and introducing the hall of the thermometer, found 
that the quickfilvcr rofe to 90? and 1 half. In fane thai were addled, 
I found the heat not fb high by two degrees ; fo that the life in the living 
egg amfled in fume uVjjrcc u liippri its own heat. 
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It may be niked, whether the increafe of three or four degrees cf heal, 
which is found ill the fowl more than in [he quadruped, is for The par- 
pole of incubation > We found that the heat in tile eggs, which was 
catlfed and fupporled by the llr.it of the fowls, was not above the llandaid 
of the quadrupeds s and that it would ;™h.-.;>ly h.- . e Iran lefs, if the heat 
of the hen had not been fo great. 

riivliiv; fj-iim the ;il>me tx]x-ririifiitt, that fowls were fome degrees 

warmer than tliaL il.if. t-.rj.i I v . L-lk-.l q:!,i<:iiLpL.I> ;althi'ii^li lurc.i in! ■,■ 

left perfect animals] I chofe lo continue the experiments upon the fame 
principle, and made the following upon thole of a Hill inferior order. 
The nest remove from the fowl is thole commonly called amphibians. 

Experiment XX VIII. I took a healthy viper, and introduced the thcr- 



Expeiiment XXIX. The viper being pur into a pan, and the pan 
into a cold mixture of about to" ; after remaining there about ten mi- 
nutes, irs heat was reduced to 37°. Being allowed to ftay ten minutes 
longer, the mixture at 1 3°, its heat was reduced to 35 0 . It was con- 
tinued ten minute! more in the mixture at id", and its heat was reduced 

mi\ now becoming very weak. It may be Remarked, that it cooled 
much flower than many of the animals mentioned in the following 
experiments. . 

The frog being, in its rtm&urc, more timilar to the viper than to either 
the fowl or fi(h, I made the following experiments on that animal. 

Experiment XXX. I introduced the ball of the thermometer into its 
flomaeh, and the quickfilver ftood at 44.". I then put the frog into a 
cold mixture, and the quickfilver funk to 31 0 ; the animal appeared 
qlmolr. dead, but recovered very foon : beyond this point it was not pot- 
able to Men the heat, without deltroying the animal. But its decreafe 
of heat was quicker than in the viper, although the mixture was nearly 
the fame. 

The next experiments were made on limes. 

Experiment 
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Experiment XXXI. Hiving afcertained the heal of ihe water in a 
pond, in which there were carp, to he 6;" and a half, I look a carp out 
of this water, and introduced the thermometer into its ftomach ; the 
nulekfihrer role to 6o° -, fo that the difference between the water and the 
filh was only j c and a half. 

Experiment XXXII. In an eel, the heal in the ftomach, which at 
firfr. wis ai 37", funk, after it had heen foine time in Ihe told mixture, 
to 31°. The animal at that rime appeared dead, but was alive the next 
day. 

Experiment XXXIII. In a fnail, whofe heat was at 44 0 , it funk, 
after it had been put into the cold mixture, to 31 0 , and then the animal 
froze. 

Experiment XXXIV. Several leaches having been put into a bottle. 

being placed in the middle of them, the q'uickfilvcr lun t ; : - , 1 ' 
by continuing the immerfion for a fufficicnt time to deftroy life, the 
tpiickfilvcr rofe to 32 0 , and then the leaches froze. In all thefe eipe- 
rimciil; ".h-^ 'vhen iLl.^'.I v-cic fled. 

Finding that the imperfoft elafles of animals will bear to have their 
heat reduced to that point at which the folidi and fluids freeze when 
dead, but if much below it, death null be the confcquence, I wifhed to 
determine to what degree of hear the animal could be railed. 

Experiment XXXV. A healthy viper was put into an atmofphere of 
[08 0 , and allowed 10 (bay feven minutes, when the heat of the animal 
in the ftomach and anus was found to be oa° and a half, beyond which 
it could not be raifed in the above heat. The fame experiment was made 
up::i with nearly the fame rcfult. 

Experiment XXXVI. An eel, very weak, its heat ai 44 0 , which was 
nearly that of the atmofphere, mi pot into water heated to 65 0 , for fif- 
teen minutes i and, upon examination, it was of the fame degree of heal 
with the water. 

Experiment XXXVII. A tench, whole heat was 41°, wai put into 
water at 6;", and left there ten minutes! the ball of the thermometer 
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h;Inj introduced bud. inro die ihimach and rc£him, the quicklilvcr role 

to 5J°. Thcfc cx|Ktijiicnu ivltc repeated willi nearly the fame refult. 

To determine whether life had any power of refitting heat and cold 
in thefe inferior rtailts of .oimah. I made com i\ir j tiic trials between 
liviag and dead ones. 

Experiment XXXVIII. I took a living and a dead tench, and a living 
and a dead ecl, and put them into warm water; they all received heat 
equally fjtt ; ai:,i when th_;. r nee expiiie.l to col.!. I.oth :lie living and 
1 lie dead ,idi-.:il J .'.l [In; ool.i likewili; with equal quicknefs. 

I Iij.i i ■. .■ -i - * :ulpce.tei, ;i:..t the :i::i:ci|.le ..I Mil: ■■: .1 ; li.iilv o: r:li ie.l 

to animals, or animal llihlbnee endowed witb UiiMc oi;raiii'.:aiioi-. au.1 
Ipontancous motion ; but I conceived, that the fame principle exilicd in 
animal fubftanccs, devoid of apparent organization and motion, where 

I was led to this notion twenty years ago, when I was making draw- 
ings of the growth of the chick in the proeci"' of inclination. I then oh- 
ferved, that whenever an egg was lial.hed, the yolk (which is not di- 
lllinillied ill the time of incubation) was always perfectly fwect to the 
very latt ; and that part of the alhumcn, which is not clouded 011 the 
growth of the aiiho.il, loiv.e iiy--.< kfoie Ludiii!;, was alfo perfectly 
I'weet, although both were kept in a heat of 103 0 , in the hen's egg for 

To determine how far eggs would Hand other lefts of a living principle, 
I made the foilcwi-i; evecriiucnt. . 

Experiment XXXIX. Havin; pat an cgj iiun cold about 0, which 
froze it, I then allowed it to thaw ; lioni r];h prrjeefs I imagined that 
the preferving power. i:i" the e tit 1111 It be deftroyed. I next put this egg 

freezing was feven minutes and a half, the frelli one taking fo much 
k'ni-.r time in freezing. 

Experiment XL. A new laid egg was put into a cold atmofphcre, 
fluctuating between 17 0 and 1 j 1 ' ; it took .ibe.ic half an hour to freeze ; 
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hist when thawed and ]'u: into ::l :.tm.il;:hcic :'l v.: 0 , it Iro/C [:: half 
the time. This experiment wis repeated icvcral times with nearly the 

Tu J^. tirimiic the ccrr.pirr.tiv-c heat l-crw^.-ri .: ijv;i:^ and a dead r£g, 
and alfo to determine ■.-. ] i.i)-.- a ]i,o^ c-- he Idbjcc: to the lame laws 
with the more imperii:: animals, [ n::,v: the l^lij'.vhi: experiment;. 

Experiment XLI. A frefh egg, and one which had been froicn and 
thawed, were put into the cold misuirc at 15" ; the thawed one loon 
came to 31 0 , and began to fwell and congeal; the frcfli one funk to 
29° and a half, and in twenty-five minutes after the dead one, it role to 
aa.3 hc^an to fwell and freeze. 



From thefc experiment; it appcari, tiial -1 firfii egg has the power of 
refilling heat, cold, and putrefaction, in a degree equal to many of the 
mine imperfect animals ; ami it is nunc than probable, this power arifes 
from the fame principle in both. 

From the circumftance of tho-1 impei'i^.'.t a.mi-als (;rpon which I mailc 
my experiments) varying their heat fo readily, we may conclude, that 
hear Is r.et 'j v v jv ill*.:: ti.;l 10 Hie i:i t^cni x: i.-: mure iier:lxt . al:i].i^!i 
It be eflcntial to many of the operations, or what may be called the le- 
cendarv aelbin lit lite, :i:ih :r- di L e.'llin_' ion.i.' irul rre.|V.;;::lii]!: the fpc- 
cies, both which, efpecially the In!, rronire the £re:irtft powers an ani- 
mal can exert. The animals which vie call imperfoft being commonly 
employed in the ait in" dis;ef:icn, «e may liippofc tlidr decree of heat 
to be only what that anion requires ; i[ mil K-ini; t- liir nti ally necel'. 
iary for the life of the animal that heat fhould ever rife fn high in them 

1 Haw frr Ihk Ida tutkb goad with filhci I im not certain- 

F J as 
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of the car projecting into the vaTA became liirt". and when cut did not 
bleed ; and the pari cut off by > pair of fciil'ars, flew from between the 
blades like a hard chip. 

The ear nominal in the mixture nearly an hour: when taken out it 
fooii thawed, and began to bleed, and became very flaccid, lb as to dou- 
ble upon itfclf, having loft its natural clafliciiy. When out of the 
mixture nearly an bcur, it became 'varrli, sort thl^ warmth increafed to 
a conllderabk tk^ra, and alio Began to thicken, in confequence of in- 
flammation, while the other .Mr continued in in uiual cold. The day 
following the frozen ear was (till warm ; and Iwo days after it retained 
its heat and thiiknff., "hieh L-c-ntiiuia! fir many days after. 

About a week after this the mixture bin;; the lime as the former, I 
introduced l::ifli "h nf the linn:: i.il.liii : i i ,...i:li (lie bole, and froze them 
bollix the found one however froze fi;!l, probably horn its being conii- 
dcrably colder at the beginning. When withdrawn they foon thawed, 
and both foon became v.i-rm, and the Jrclb car tbiikeucd as the other 
bad done before. 

Thcfc changes in the parts do not always lb quickly take place ; for on 
icx'iTir.g t!:clc cxpLTimLr.t.: o:; ike .v.r ^; [.-.M.'it rill it became a? hard 

as a board, it was k-.r.ger i:i rim: in the li';i]H: experiment, and 



felf to death. 1 naturally iinj'.itcl this ci'icl'1 to the combs having been 
frozen in the time of the levca- iVull ; una having, consequently, loft the 
life of that part by this operation, I endeavoured to try the folidity of 
tfiir icatiirH.iL! bv experiment. 

J attempted 
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I attempted 10 freeze the comb of a very large yi 
was of a confutable breadth) but could only fn.« 
(which procelTes were full half an inch long] ; the cor 
ihielt and "arm refilled the cold. The Frozen parti 
hard ; and when 1 cut off a Utile hit it did not bleed 
mal (how any figns of pain. 1 nest introduced into 
one of his wattle, whir", .'.i: v.--v bin-al and rli.n ; \- 
npon thawing both the comb and wattle, il-.cv becair 



whieh I can account fcr tiiir, ditfcauce it, thr.t in titot'e (owls the parts 
were kept & long frozen, that the unfrozen or active parts had time to 
inflame, and hid br^>i;::>i t ab:.u:t .1 i- :: r .-. 1 i ■ : n oi' iha Iro.^sn parts, treating 
them exactly as dead, funilar to a mortified pari ; and that before they 
thawed, the ftp:ir.ni: m '.vat [;) :':ir rompli-itiii :-,-. to nVpive them of further 

As it is ronfidently allerted, that fifties are often frozen and come to life 
again, and as I hr.d never Ui:nred;d in .any uf my experiments of this 
kind upon whole fillies, I made feme p.'.ttial experiment:, upon this flats 
of animals; being led to do this !iy lia.ing found a material difference in 
the rcfult of the experiments made upon the whole animal, and of thole 
made only on parts of the mote perfect animals. 

I froze the tail of a teneh (as high as the anus} which became as hard 
as a board; when it thj'.ved, tb.-.t p: : .:l .v.:, v.jiiter thin common ; and 
ivlicn it nin'.'e;!, the w hole :.'.ii mo: ed a:- one piece, ar.t! the terminatiou 
of tile frozen |:;;it appeared hie [lis : ni:u on which it moved. 

Oa 
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On the fame (by I froze the tails of two gold fillies till they became as 
folid a? a pica of wood. They were put into cold water to thaw, and 
appeared for fome days to be very well ; but tlut part of the tails which 
had been frozen had not the natural colour, and the fins of [he tails be- 
came ragged. About three weeks after a fur came all over the frozen 
parts i their tails became lighter, fo that the fifties were fufpended in the 

at laft they died. The, win-i i:i whidi tiicy were kept was New ltiver 
water, ftiifted every day, and about ten gallons in quantity. 

I made fnnilar experiments upon an order of animals Hill inferior, viz. 

I firfl froze the whole of an earth-worm as a Ibandard ; when thawed 
il \-::.:- i^r^crly dead. 

I then froze the anterior half of another earth-worm; but the whole 
died. 

I neit froze the pofterior half of an earth-worm; the anterior half 
lived, and fcparated itfelf from the dead part. 

From fome of thefe experiments it appears, that the more imperfeit 
animals arc capable of having their heat and cold varied very confidctablv, 
but not according to the degree of heat or cold of the furrounding me- 
dium in whith they can fupport life ; for they can live in a cold con- 
fiderablv below the freezing point, and yet the living powers of the ani- 
in.il id :v_,t illow their heat to be diniinilhcd much beyond 32 0 ; and 
whenever the furrounding cold brings them to low, the power of genera- 
ting heat takes place ; and if the cold is continued, the animals cicrt 
this power till life is deilroyed j after which they freeze, and are imme- 
liijrili- .-.ii'.il-k- nf admitting any degree of cold. 



EXPLANATION OF THE PLATE. 



A Thermometer which has the fcale (o conftrufted 3s 10 idmit of 
its bring introduced into any cavity that can receive the hall. The 
tale is niuTOthle i but tlic freezing point is marked on the Hem or glafs. 

Figure I. A front view, cxpofing the glafs llcm of the thermome- 
ter, through wlik'h ill!' .ii 1 . ivi.uitd iijion the concave fur/ace of the. 
Hiding ivory fcale which embraces it'arc very dillinftly feen. 

a The freezing point, which is marked upon the item by a ifcralch on 

Figure II. A fide view, Ihoiving the degrees marked near the edge 
of tlic convex fide of Che ivory fcale. 

The thermometer is to be adjuiled for mcafuring high or low degrees 
of heat, by bringing any number marked upon the fcale oppofitc the 
freezing point, and counting either upwards or downwards. 



PROPOSALS 
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PROPOSALS FOR THE RECOVERY OF PERSONS 
APPARENTLY DROWNED. 



HAVING been requellcd by a principal member of tha Jbciely 
clrabliflicd for die recovery of perfons apparently drowned, to com- 
mh my thoughts on thai fubjefl lo paper, I readily complied with his 
rcquelt, hoping, that although I have had no opportunities of making 
actual ciperiments upon drowned perfons, it might be in my power to 
throw feme lights on a fubjecr fo clofely conn ected with the Inquiries 
which, for many years, have been my favourite bminefs and arnuiement. 
I therefore collected together my observations and experiments relative to 
the lofs and recovery of the actions of lift, which I now offer to the 

and clear fails. Ifwejudgeof me quertion by our general knowledge of 
the animal (economy, I am afraid that it is lb imperfectly underftood, 
that our reafoning from it alone cannot be relied on : nevertheless, on a 
fuhjecl fo interelling to humanity, we mull not be idle j we mull throw 
out our obfervations, and reafon as well as we can from [he few data we 
have, in hopes that the fubjeil, thus put fairly into the hands of the 
public, may in time, by their united endeavours, become pcrfcclly un- 

I lhall confidcr an animal, apparently drowned, as not dead; but 
that only a fufpenfion of the actions of life has taken place.* This, 
■ Tie Jilfticmt brra™ i MpmSoit it lilt iflioio of lift, ind abCsluu juth, ti wtll 




Li ifuro ii thaaM be Sn bu time limned u i prolnbic rafcn ft. fiippofine life 1131 •<> odft 
it probably 
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probably, is the cafe in the beginning of all violent deaths, except 
thofc caufed by lightning, electricity, :::: cr.iurU] iliock, by which ab- 
folutc death may be inllanianeou{!y produced -, or a blow on the ftomach 
which appear! iu afi in [he fame way, producing abfolute death im- 
mediately : i":'i i:i liiok v.'M.-li have fallen under my obferva- 
lion, the concomitant ciiviiruilaiiL-t-i have r; !""■:]■.! >ki( :h'-.'c li ;.Tt,:,i] 
death caufed by lightning or electricity ; fiich as a^ total and inltan- 

of fcrifc and lift by any injury done the brain. It feems only poffiblc 

ncftion (ubfilting between tills rifciti and every part of the body, at leaft 
with vital parts : the blow moll probably producing inftant death ill that 
organ, in confluence at which tl;a whole animal dies.' 

That I may more fully explain my ideas upon this fubjecl, it will be 
til- ■.■!!>■.■ in ll.ite leme proportions, 

Firft, that fo long as the animal retains the powers, though deprived 
of the action of life, tlte caufc of that privation may frequently be re- 




fmpanBy lift joe tvsr, ujdirs the power if I , I . ,- roukd □.•St. hr lime ^icjtora of arr. 
1 Thai the living principle ll inherent Into blood, is a de3ri„e whith the ratunr of this 

Cry hue to give > definition of wh.ii l < * , i i i . . .,. i n.nc obd Iht term, 

I mean In rrtprria thnl principle which preterm the body from dijToluiian with or without 
action, and j$ [he cjv.fc.tjf all in ncllon;. 
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antmat, and that every pari fympathizes with the ftomach; therefore, 
whatever aits upon the ftomach as a cordial, or routes its natural and 
healthy actions, and whatever arJi^tj it. io as to produce debility, has an 
immediate effect upon every pan of the hody. This fyinpithy is ftrongeft 
with the vital parts. IfcUics this imin'rlal fympithy between the ilo- 
mach and alt parts of the body, there are peculiar iVmp'.tlm'S for in- 
llance, the heart fympathizes immediately with the lungs. If any diing 



thing falutary 10 life, applied to the lungs, will rcltorc Ihe heart's action 

I lhall divide violent deiths into three kinds. Firft, where a flop is 
only put to the action t<f '.if.: in the sMisK,-], but without any irreparable 
injury to a vital part; which action, if nol reilercd in a certain time, 
will be irrecoverably loll. The length of that time is fubjeet to consi- 
derable variation, probably depending on circumfl antes wit!> which we 
are at prefcnt unaav.nin'.cd. The lectin J is where an injury is done to 
a vital part ; as by taking away blood till the powers of action ait loft ; 
or by a wound o[ predate on llic Ij.ui] i"r ^'toil ill u iniv, liiflicicnr life 
remaining in the folids, if actions could be reilorcd to the vital part!. 
The third is, where abfolute death inftantly takes place in every part, as 
is often the cafe in ftrokes of lightninj; ; in the common method of kill- 
ing eeli, by throwing them on Ibme hard fubftnncs, in fuch manner as 
lhat the whole length of the animal (hall receive the (hock at the fams 
infbnt; and, as I believe, happens by a blow on the ftomach; in all 
which ealcs the trjufclcs remain flexible." 

How far that may be flrictly confident! as a violent death, which is 
caufedby affections of the mind, I will not pretend to fay j. but if it is to 



pic™ wnile yzi iljvc, in ore 
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have a place in that dais, ii mud be ranked wild thole which banner] 
from lightning, and a blow on the Aomach : and in moll cafes of perfnns 
drowned, I can calily conceive the mind to be lb much affected, prior to 

a material difl'erence in the powei of recovery/ E 

The prefent confident™ ij, which of the kinds of violent death 
drowning comes under I 1 fuppcfc it mod commonly comes under the 
firft | and upon that ground I Hull principally confidcr the fubjecr. 

motions of the animal : accept what may have arifoi from the amotions 

therefore molt probably the reiteration of breathing is all Ihat is r!eceiTary^ 
to rellore the heart's motion: for ifi fufficiency of life Itill nifls to 
produce that effect, we may fuppofe every part equally ready 10 move the 
very inilant in which the iction of the heart takes place, their actions 
depending fo much upon it. What makes it very probable, that in re- 
covering perfons drowned, the principle effect depends upon air being 
thrown into the lungs, is, what happens in the birth of children, when 
too much time has been (pent after the interruption of that life which is 
peculiar to the ftctus; they then lofr altogether the difpofilion for the 
new life j and in fuch calcs there being a total fufpenfion of the actions 
of life, the child remains to all appearance dead, and would die, if air 
were nor thrown into its lungs, and by this means the firft principle of 
action rellorcd. To put this in a dill clearer light, I will give the remit 
of fome experiments which I made in the year 1755 upon a dog. 

A pair of double bellows were provided, cooftmcted in fuch a manner 
as by one action to throw frclh air into the lungs, and by another to 
fuck out again the air which had been thrown in by the former, without 
miving them together. The muzzle of thele bellows was filed into the 
trachea of a dog, and by working them he was kept perfectry alive. 
While this artificial breathing was going on, I took off the flcrnum of 
the dog, and expoied the lungs awl beatt ; Ihe heart continued to act as 
before. 
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before, only the frequency pf its aftion was confidcrably inereafed. I 
then flopped ihe motion of the bellows, and the heart became gradually 
weaker and lets frequent in its contraction, till it left off moving alto- 
gether 1 by renewing my operation, the heart begun again to move, at 
firft very faintly, and with longer intcrmlflion; ; but by continuing the 
artificial breathing its motion became as frequent and as Arong as before. 
This procefs T repeated upon the fame dog ten time;, Jbmctimcs flopping 
for five, eight, or lot minutes. I obferved that every time I left off 
working the bellows, the heart became extremely turgid with blood, and 
the blood in the left Gde became as dark as that in the righti which 
was not the cafe when the bellows were working. Thefe fituations of 
the animal appear to me exactly Similar to drowning. 

The lofs of life in drowned perions has been accounted for, by fuppo- 
fing that the blood rendered unfit by want of the aftion of the air in re- 
fpiration, is lent in that vitiated Hate to the brain and other vital parts, 
by which means the nerves lofc their effect upon the heart, and the heirt 
in confequence its motion. This however I am fully convinced is falfe : 
firft, from the experiments on the dog, in whole cafe a large column of 
bad blood, viz. all that was contained in the heart and pulmonary veins 
Was pulhed forward without any ill effect being produced ; and next, from 
the recovery of drowned perfons and flill-bom children, which, under 
fuch circumfbances, never could happen, unlcTs a change of the blood 
could take place in the brain, prior to the refutation of the heart's mo- 
tion : thefore the heart's motion muft depend immediately upon tire ap- 
plication of filch air to the lungs, and not upon the effects wliidi .1:1 hj;' 
upon the blood, and which that blood has upon the vitaT parts. Thefc 
arc only fecondary operations in the animal axenamy. However, if the 

heart, that will not be fo eafily rcflorcd as it would otherwife be: therefore 
in our attempts to recover perfons drowned, it might be proper to inquire 
if there had been time fuffieicnt for the petfon ro form any idea of his 
fituation, previous to his being plunged into the water. Ii is more then 
probable, in fuch a cafe, that the aginta! fl.-.:^ of n-.ir.d might affill in 
killing him ; and I Ihould very much doubt the probability of recovering 
fuch 
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fuch a perfon. In the hilloiy of [hot who have, and who have nol ban 
recovered, could die difference be afligned to any fuch caufc, it might 
lead t" fuiiKthitig ufcful. 

It frequently happens in the cafe of drowning, that ailiilincc cannot be 
procured till a conliderablc time after the accident ; every moment of 
winch delay tenders recovery more precarious, the chances of which are 
not only diminiihtd in the part! where the Biff powers of aOion princi- 
pally relide, but alio in every othet part of the body. 

In offering my fentimejtrs on the method of treating perfons who arc 
IPpsi-einSv dio'.vn^L, 1 ib.iil f.iv lint, what I would recommend to have 
done; fecondly, what I would ivifl. might be avoided. 

When affiilance is called in, foon after the immerlion, perhaps blow- 
ing ait into the )iliii;< ni.iy be fulVni-.-nt to i-flecl a recovery.' But if a 
conliderablc time, fuch as an hour, has been loll, this will fcldom bo 
fufflcienti the heart, in all probability, having by this time loft its nice 
connexion with the lungs. It will therefore be proper to apply fuch 
Dimulating medicines, as the vapour of volatile alkali, nuned with the 
ait ; which may eafily he done, by holding fpirits of bartlborn in a cup 
under the receiver of the bellows. I would advifc the air and volatile 
alkali to bo thrown in by the nofc, rather than the mouth, as the lait 
mode of adininiilcriiig, by producing ficltncfs, is more likely to deprefs 
than ronfe the living principle. It will be dill better if it can be done by 
both noftrils, as applications of this kind to the olfactory nerves are 
known to roufc the Lving principle and put the mufclcs of rclpitation into 
action, and arc therefore likely to excite the action of the hcatt : Bcfidcs 
auctions of theii; i:':-'". riiOrr i:!i:iiL\li.iuiy :ir:-.ct ;n : In in* -rjncinlc, ic- 
while a ftrong fmcllof very fiveet flowers, as orange flowers, /hall in many 
r.iuie fjinlin^, the application of vinegar will immediately rellote the 
powers to action again. All perfumes in which there is fomeacid, rather 
touts than depreucs, as the fwcet-btier, eflence of lemon, &c. If during 
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the operation of the bellows, the larynx be gently prefled igiinlt the 
iDlLiph.i^^ :>t-l1 f'liii-, it yill pnAr'ir ilu- ii. ■[!:!■. !i ami mii'iln-.": h.in £ ; t.'o 
much riiftended by th; air, and lore room For the application of more 
eflbaua] ftirnuli ID thofr parts. This prclliirc however mull be conduaed 



animal bodici, that the [li-grtc uf tufcrjial litst fhould bear a propor- 
lion to the quantity of lift ; as It is weakened, this proportion requires 
great accuracy in the adjuilmcnt ; while greater powers of life allow it 
grater latitudes." 

I was led to iiutc tlu i't cbiurvriiiorii l-y attend-nr; to pcrfons who are 
froft-bitlcn ; the crrl-cl of cold in this cafe btin;; that of h-liening [lie living 
principle. The powers of action remain as perfect as ever, only weakened; 
and heat is the only tbin: 1 v.-.iuti:;.; i : : !'■.?: t':-.;c ]'0 '-cr- i:i::j :.".>:■:: ; yc-. 
heat mult at firll be gradually applied, and proporrioned to the quantity of 
the living principle j hut as that i::c n-.i G-s yo-.i may iricicale the degree of 
heat. If this ilitrlni.l is sifit oliRv.rd, and too great a degree of heat is 
at firll applied, the pcrfon or prt lofenentirely the living principle, and 
mortification enfues. Tliis proicf* invariably X:±-:- plate with regard to 
men. The fame thins, 1 ;lm funvii-.tul, h.Lp]KiiF tn other animals. If 
an eel, for initincc, is cxpolcd* to a degree of cold frllficicntly intenfe to 
benumb it till the remains of life are icarccly ( .»-- L i:p:iblc, and (till re. 
tained in a cold of about 40" ; tbin mull ^rfipxtiori of living principle 



nomena take place ii! animals wl:o lata Inn very much reduced by 
hunger. 

If a lizard, or fnakc. ulicn r! goes to lis autumnal hiiimg place, 15 not 
fuffidsil(]y fkr, the living powers bceomc, boiorc the fcalon permits it 
to tome out, very conlldcrably weakened, perhaps lb much as not to be 
again rcflorcd. If animal r. in I'ldi :i il;:t,\ i; :: i \|i.-jicr- to the fun's rays, 
or placed in any liuiati:>!i v.bich bv its warmth would give vigour to 
thofe of the fame kind, pofTelTcd of a larger (hare of life, they will im- 
mediately [how fii'iu ff i'lLji ii;,! kr',-, ].i:r ■.;i]iiklv !:.;[-: under the experi- 
ment and die; while i.rhn-.. r.:du;tii m the lame de-ice of weaknefs, at 
fur as appearances lm.i lIsu -u-lt, isill live for many ivceks, if kept in a 
degree of cold pr.j.or[j:j::i-d I" i!:;- ipiamilv of 111"'- (iicy polfefs. 

I nbfereed many years ago, in fomc of the colder pans of (his idand, 
that when iiitcnfc coU: li.d [breed l-hckbird; or lliiumcs to take Iheltcr in 
out-houfes, any of them tint had been caught, and from an ill-judged 
compaflion expofed to a considerable degree of warmth, died very icon. 
The reafon of this I did not then underftand , bul I am now fatisfied 
thai it was owing, as in other inftanca, to the degree of heat being in- 
creafed loo hidden ly for ilii' j-iop, :I :iu:i of ]i:V i, r:i lining in the animal. 

From thefe fatfs it appears, lluit warmth canlcs a greater exertion of 
the living j»>.VLT-. ihaii <uki ; hi.! e. i el r an r,riimaj in a w:\ikly fl.de may 
be obliged by it to c\crt a quauliiv raili.-. aOio-i ,:;'lile fuificient todcflroy 
the very pollers them^ves." The fame efrecls probably lake place even 
in perfect health. It appears from experiments made ill a heated room, 
lhal a pcrfoil in hcaldi, cxpofed to a great degree of heat, found the ac- 
tions of liter accelerated fomuch as to produce at lii: Ilium, l: and lIi. bill ty. 1 

If bcd-cloaths are put over the drowned pcrfon fo as fijarce to touch 
him, fleam of volal.k alkali, or of v...rm balL.-m- z.nd cl'::ii:jal n,.: -. 



OF PERSON'S APPARENTLY DROWNED. ,ij 
lie thrown under Co as ro corns in contact with many parts of his body. 
It will certainly prove advantageous if ihc fame fleams can be conveyed 
into the ilomach, as that feat of univerfal fympathy will be routed by fuch 
means. This may be done by a hollow bougie and a fyringe ; but die 
operation ihould be performed with all poitiblc expedition, becaufe the 
inltrument, by continuing in the mouth, may produce ficknefs, an effect 
I Ihould chufe to avoid. Some of the itimulating Jubilances, which are 
of a warm nature, and have an immediate effect, may be thrown into the 

juice of horfe-raddilh, and many others which produced more lafting 
ftimulus," as balfams and turpentines, which are found to quicken the 
pulfe of a man in health ; but the quantity mull be fmall, as they have 
a tendency to produce llcknefs. The fame lleam and fubllances Ihould 

firll head of treatment' Ihould ftill be continued, while that recommended 
under the fecond is putting in practice, as the lalt is only an auxiliary to 
the fiift. The firll, in many cafes, may fuccccd alone ; but the faond 
without the firil mull, I think, always fail where the powers of life arc 
confidently weakened. Motion may poilibly be of iervicc, it may at 
kail be tried * but, as it has ids effect than any other of the ufually pre- 
fcribed ffimuli, it ihould be the lait part of the procefs.' I would recom- 
mend to the operator the fame care in regulating the proportion of every 



tlm feeble ail ion wlikli :hry h.'ve cvrlt.-.l. if S[l:ninll-t:;d in too great a 
quantity; inflcad therein: u{ iui:;e:ili:y mi. I hasii-iiiig the operations on 
the firll flgns of re:m-nin!> life lie;n« o'l.tivcd, its i- uf.inlly done, I fliould 
wifll them to be k-llciicd, that their iiitrealc aflcrwardi may Ik diieitcd. 
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as riiirly 35 pc/IiWe. by the quantity of powers as they arife. As tlie 
heart ii toiiuiiiinly the 1:1! (,..:'. lhat Wales lo aft, il is probably the fi:(l 
part lhal takes 0:1 the ae;!C!! of rceovcrv. }]cn ir be::ir.s to mote, 1 
would advile kji'jidii; ;bc application of air to the lungs, and enjoin ob- 
krvi-.e. w'r.h ^rr.; .Lk':i!;"n v.bf.:; ux irrii-le: cf r;: imitation begin to aft, 
that our cndcaicu:r may 1:01 krcr:"c:v with their natural exertions ; yet 
that we may he ilill ready to alfift. I would by all means difeourage 



ales naufca, as that a lib will have a iimilar effeft, except it can be tarried 
lb Tar as 10 relieve i:kl] [■■■■ cycitiaj. v j:)i:(ine, and would therefore avoid 
throwing any thini; hi by the amis which is Likeiy to produce an evacu- 
ation that way, as every fuch evacuation alio ttT.ds 10 kllcn the animal 
powers : I have p«^;:r,Ii-]y avoided (peaking of the fumes of tobacco, 
ivliieh ahvays ; t'-i-Liii'i- i,csi:efs ifr pureirrj,, ^i.con!i:ia; .is they are applied. 
Whoever is appointed for the [Hir^.ilo <■!" rec.iveiin:; .Iroivne'i :'cr::'iis, 

be m d f i 1 1 h the nrft and moll 

hmplc methods the other may be prcpariic! what clfe may he ncceflaiy, 
lb that no time may Is: lull lieturc the f|Tiatiu:i= 1 and the more fo, as 
the firll means recommended, will, iit .-.11 talis, ailill the lecond, and both 
1np,e:her n-.r.y often be attended with faoecls, though cac ! i lepar:;tcly mr.'h: 
have feiled. 

A proper apparatus is alio cncntially neceilary to the irlflitlitkjn, a dc- 
fcription of which 1 here annex. Fitft, a pir of bellows, fo contrived 
with rivo fcparate cavities that by expanding them, when applied to 
(he no/lrils or month of a patient, one cavity moy he filled with trie 
cemmoti air, and the other with air fucked out from the lungs ; and by 

that which is flicked out of the lungs be difcliai-gcd till" inc room. The 
pipe of thefe llmuld be (legible, in len-th a fool or a foot and 3 half, and 
at kail: ihrre-rightni ol an inch i:i '.viJlh ■ by this the artificial brcalhiog 
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may be continued, while [he other operations, except the application cf 
the ilimuli to the flomach, arc going on, which cannot conveniently be 
done if the muzzle of the bellow! be introduced into the nofe. The end 
nest the nofe ihould be double, and applied to both nuftrils. Secondly, 
a fyriugc, with a hollow bo-yic, or ite.vible [-athcttj-, of luriicknt length 
to go into the llonoch, and tor.vfi- any lliriwii-.li.i!; matter into it, with- 
out affefting the longs. Thirdly, a pair ot" lmill bellows, fuel] as aic 
commonly ufed in tlirowii:)! jun-.i! oi' tobacco up the anus, by which 
:ii:iiiiLli-;: r liiiiii:- . oi -'r-n Iu::ic^ may be thrown in. 

I ihall conclude this by propling, diat ill who arc employed 

in this practice be particularly required to keep an acco rate journal of the 
means ufed, and the degree of luctcis attciulliiL' tkn , whence we may 
be forniilicd with fairs uirriciiTil to snslilc us to draw conchlfions, on 
which a certain practice may hereafter be eltablillied. 



ON 
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ON THE STRUCTURE OF THE PLACENTA. 



THE connexion between the mother and firms in the human fub- 
jecl, has In every age, in which faience has been cultivated, called 
forth the attention of the anal.miiil, tlicph.lunogijl, and even the plii- 
lofopherj but both that connection, and the ftruclurcof the parts which 

fubjo£l is certainly i:ie>ll intercilin-, on J tilt ilil'c;>v-cry important j and it 

I hope may b; acceptable to die public;' while, at the fame time, t 
eiliblilli my own claim to the difcovcry. liut that I may not foin to 
arrogate to myfclt more merit than I am entitled to, let me, in jultice 
In another i-iribn, relate what follows. 

Tlic late indefatigable Dr. Mc. Kcnzie, about the month of .May 
'7S4> w '™ allillant IO Dr. Srncilii'. li.ivln- procured the body of a 
nic^iimt .'.-on-, a r., '.v3i;i bail ilicd ii::-.:l]i.lTL.1 at the full term, hiiil injured 
both the veins and iir1c:ie= witii j.artindar iuccefs i tlic veins being filled 
with yellow, the arteries with red.' 

Having opened the abdomen, and ejtpofed the uterus , he made an in. 
tifion into the fore tart, quire through its lubllancc, and c;.,ue to fc:nc- 

which afterwards pro.cil to be trie jluciKi. 'I bis ap; cisrauic lieinj. new, 
he ilo;.j\;i, ami yicdv "liliicii 1:1.-. by il. ,';:in^ in;, 1 a It. - ,. lance 1 i ex.uni'ie 
the parts, In which I 1 ;...: ;:|i;i.::uv.l ^i;iici?i:il/ 10 niuniiin.oii. TJiis cx- 
umination was made i.i hi; picfc.ica, and in the pii-t'.-.ct of livcrjl other 
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fubftancc, yellow injection ; in others red, and in many others Ihefc two 
colours mi*ed. This fuhilance of the placenti, now filled with injec- 
tion, hid nothing of the vafcular appearance, nor that of cxtravaCstion, 
hilt had a regularity in it; form which ihoivtd it 10 be a natural cellular 
llrufturc, fitted to be a refervolr for blood. 

In fomc of the veins leading from the placenta to the uterus, I per- 
ceived that the rc:1 ini'-iTiMii of rl u- :in.-: I.-, fivlii. ]: li,;.i 1» i n f.rft iri;i-;U\[) 
had palTcd into them out of the fubfiance of the placenta, mining itfilf 
with the yellow injection. I alfo obferved, that the fpongy chorion, 
called the decidua, by Dr. Himlcr, was very vafcular, its vciltls criming 
[':.ini [ to i;.v. '.-.i:::; J jl icil - L !i; different coloured 

After having conndercd theft appearances, it was not difficult for me 
to determine the real tlructurc of the placenta and courJc. of the blood in 
tl-.L-le !■!!':; 01.: flu: iliiiipiny. pr. in l-voar ci termer thco:je.-. 

combated my opir.icn ■, and it wi: ev^-n dilpured, whether or not ihefc 
curling arleries could carry red blood. After having diflefrcd the uterus, 

tending to Ihow the above fafls, I returned home in ihe evening, and 
communicated what I had difcovered to my brother. Dr. Hunter, who at 
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pulhing a pipe into the placenta, we could fill i 
. Ilancc, but alfo the vcllcls c 

The fa3s being now afecrtainet!, ami uniierdlly acknowledged, I 
cinfid-.r myfelf as fuviiij a j ilt d.iim to the .,..<.■! .very uf the ftruclttre of 
the placenta, and its communication with the uterus ; together with the 
ufe arifnig from fucfi ftruiturc and communication, and of having firll 
[k-r:!o:ilirjTcd the vAnhiitv r>f the fprajjy chorion. 

It is not nccefiary at pieJent to enter into the virions opinions which 
have been formed, on* tbi fubjcAi becoufc, whatever they were, they 



leaving the reader lo e\..rr.i;i; ivhat lias l..i'n L".i ! ii UT*on this Iwl.ie^t by 
others, cfpccially by Dr. Hunter, in thai very accurate and elaborate 
work which he has publtfhcd on the Gravid Uterus, in which lie hai 
minutely deftrilie.l, aiul ate mutely delineated the parts, without menlioit- 
j^'.i; the mede of difcovery. 

The neceffary comi.v;i^n f.ihii;li:i^ in li&.mh between the mother 
and fectus, for the nouriuWot of 'the latter, as far as I know, takes 
place in two ways. In fomc it is continued, and fublills through the 

apparatus is provided, which at once mmiflies what is luliieicnt for the 

The firft of thefe are the viviparous, the fecond the oviparous animals, 
both of which admit of great variety in the modes by which they pro- 
duce die fame effect." In [he ti:ll divines! is inciiuled lii.' human ipecii';. 



ON THE 5TEL'CTUfti: Or' THE PLACENTA. ,ji 
which l: l-.^-tl c wiil e:i:?;]'_-e 'V.ir |rc.e:il :-[t-_- Rill before I dcfcribc this 

connection, it may be ncccllary [hilt the re.ijer lliould unikrilaiid my idea 
□J" ueneralion : I Shall tit j -j.iiri: v-i.tT liiiu to will: I have faid upon thai 
fubjeft in my account of the free martin.' . 

In the human fpede; [1].: ;. lis Minimi Irructure of the mother Olid em- 
bryo, relative 10 fceration, being well known, it will only be necclBry 
fully- to dcfcribc the nature of the! Lunneiiicn between them, which i> 
formed by the intermediate fubfrancc, called placenta. For this purpofe 

as IilIoil^Iii.; to tile 11. u I ' v,1 haUile. ;i:i i :m; i-.-.li, rx Cilillieeliun v.itll 



juid wirhuur an :ua in.il.i lii:owk:di;e v.liiih. it wa-i hnpuiiilile .i:iy iml 
idea enuld lie formed of iti functions. 

The ]>Lli.ci>[:l ir- a lein^ , .i.-.i: ly in riintr.it with tlic uterus indeed 

it may in ionic dcgitc he did to he l i i continuity villi a put of its internal 
futfaee. On the lid- applied in llic liuiiil; the |i!;icein-a i^ tabulated, 
having deep irregular filTurcs : but all theft lobes are united into one uni- 
form ftirface next to the child, on wiiii.ii it; umbilical vcffcls ramify. 
When w ( cut into the placenta, its. wlt.lt fubilaiuc appeals to be little elfe 
than a net-work, or (isrjnpy mill';, throu-h v.hie!] die hlood vcflcli of the 
l ailu: ramify, i.ii.l in.L.d .1 i.'.-li: :, - -_.ru iciniilly formed by the ramifi- 

brane, as there ii. li' 1111:- :i :Lgnl i:iry in il; l.-.\ri:rc. The ^.ell;, or inter- 
ilices of each lobe communicate with one another, even much more freely 
than rhofe of the cellular memflMii; in any ol'er part nf the body; fd 
that whatever time will pal; in at 0:1c part, rciniily did'nfes itfclf through 
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Tin's frruclurc of the plic-cnl.!, its reciprocal communication with the 
two bodies with which it is immediately ecnr.c.ieil, snd the life arifing 
from this ar[:iner:r:<"ii, form tile union klieee-n til;: mother and fcetUS 
for the fupport of the latter. Prior to the time 1 have mentioned above, 
anatnmifls Item to have been wholly unacquainted with this llnic- 
ture of placenta. By note? taken from Dr. Hunter's leclurcs, in the 
whiter, 1755-6, it appears that he ei;>rell"eil hiinfelf in the following 
manner. 1 ■' The (uMance of the placenta is a flelliy mafs, which 
bora to be formed entirely of the veiTcls of the umbilical rope." In 



tell." This uninjefted fubflancc, mentioned by Dr. Hunter, ii what 
f ji ::ii the cellular llruclure. 

The placenta feems to lit prim ipiily eciiipole.] cf the ramifications of 
the velfels of the embryo, and may have been originally formed in con- 
fequence of thofc next to the liters kyii-e. bv'.:i by a Ipecies. of animal 
attraction of the coagulablc lymph which lines the uterus. This might 
take place in a manner rcfemblitir: what happens when the root of a 
plant fprcads on the furface of moil i bodies ; with tin-: difference, that in 
the prekv.r itifku'e til. velirls f'rui [lie f.ibftance through which they 
ramily, as in ihe cafe of granulations. 

At the time, or very pr:)li -hi)' l-efnr the female feed enters the uterus, 
tiKjjuliible ivniph, from the blood of the mother, is thrown out every 
where on its inner furfur, tidier frc m liie il until us 1 i" impregnation taking 
place in the ovarium, or itt confeii iKj-.ce uf the feed K-jng cupelled from 
it. When the feed has entered the uterus, it attaches ilfclf to that 
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lymph, by which il becomes 'covered and immediately furrounded.' 
This cMgulable lymph forms a foft pulpy membrane, the decidua, 
which is, I believe, peculiar to the Tinman Ipccies, and to monkeys, 
having never found it in any other animal. That pan which covers the 
feed or fetus, where it is nut immediately attached to the litems, and 
likewift farms a membrane, was iliilovcral by Dr. Hunter, and is 
by him called decidua reflvxa. The whole of this coagulable lymph 
continues to be a living part for the time; the vcfiels of the uterus 
ramify upon itj an.l wjieie rhe ■•xi'.'d-i I'L tin: iiLitu.i lonii the pliccntj, 
there ihc vc/Tels of the uterus. alV.r piling tliroir;li the decidua, open 
into the cellular lubft.me-e e.:" tilt pi.iee.it.:. is eeiuie delciibed. As this 
membrane lines the uterus and covers the feed, it is ftrctched out, and 
becomes thinner and thinner, as the uterus is diftended by the ftctus 
growing larger, efpecially that part of it, called decidua teflon, which 
covers the fsctui, a^ tliere it e;-.n:nt pliible ;;il.]iiire any new matter, 
except we could topple that the farms allilled in the formation of it. 

it covers the placenta it is liltiii d with ciu-ula i:i [he great veins thai 
pall: cEilicjnuiy through it. mere eijiia-ially all round the edge where in- 

eafily diftinguilhed from one another, the decidua being lefs elaftic. 

From the dcfciiption now given, 1 t!:i::t we aie jnrlificd in fuppofing 
the placenta to be formed citirely by the fn:t:ri, and the decidua to be 

b/drawn from the circumftancc of the decidua parting between the pla- 
centa and uterus. For if file vciTels of the funis branched into a part of 
the decidua, we might conceive the whole placenta to be fiirmcd from 
that exudation ; the poilbii of it where (lie lellel; had ramified, like the 
roots of a plant, becoming thicker than the reft, and forming the .'pla- 
centa. If that were the eale, tiii; lnembr.uia ccei.lua, when traced from 
parts dillintt, and at a distance ("rum the placenta, (llould he plainly feen 

living pirt ia innojueffd into any cavity it will be i mmcdi jlelj- enclufed with ewguljblc 
lympli. Thus wc fnJ norms iiiclgfsj, JijJiiLJs J-:U£:i=J, nJ .ids; mills itldoftd. 

palling 



them ever cumin;; in ablobu: cuitaa with the uterus. 

The vclTels of llic fielus adhering, by the intervention of tile decidua, 
to a certain fpacc of ;te:;i- when I'.ili arc \\1 Inull, as the (items 
incrcafes in every pi'.rt of ill furf.icc dnni:;: the time of iitcrinc geflation, 
wc mui! luppofe tint rhii iurf.i.c of adhedoii iiicsiiilef alio ; and that by 
tile elongation of thiili; vetie!;- of f f i.uis i:i every dir,;e'.ion, this liib- 
italics (li^dd liiiewite he incicitU j:; c.Lrv .'iie^ion : this is in feme 
cie'?tcc tlie eale, vet inc. clacc-tita -. t occupy ij :]-,(ich el" the enlarged 
ludico oftfw Litem, as or.c at firlt v.'julil expect. 



gnady intie.ii'e.i li.e jf in velTcK 

The arteries of the uterus which are not immediately employed in con- 
veying uouiiiliment tn it, go I'll iMV.ar.l-, []il: placenta, ami proceeding 
ohliipdy between il and the uterus, pafs through tilt liceiiiua -.lilliuit 
ramifying; jidl before they enter tile placenta, making two or three dole 
fpiral turns upon thcirifelvcs, they rijv:> lit once into its fpongy fubftancc 
without any diiiiiuutio:! nf li/.c, and without p-iiing beyond tlie furface 
as i(tx>vc Lklcribeil. The iniei-.ri.in (.: llieie Ipral turn: would appear to 
he that of rHminiiMng the force of the circulation as it approaches the 
fpongj fubftancr of the placenta, and is a ftruclurc which mud IclTen 
the quick motion of tlie blnoJ in a part where a quick motion of this 
fluid wai not wanted. The fize of (heft curling arteries at this termina- 
tion is about tl:.;t of a crow's quill. 
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The veins of the uterus appropriated to bring back the blood from 
the placenta, commence from this fpongy fuhllancc by lueh v.i.ic begin- 
nings, 35 arc more thill equal to the hze of tlm vtir.; thcmfclves. Thcfe 
iui:i r.ifs o'.liq-.i.lv :]i:i.li3 [Ik 1 d.-eid'.ia to die uterus, e:;(cr it.; iubdanec 
obliquely, and hni:;c:i lately comL:uini;-ate with th.- proper veins of the 
uterus. The area of r:-.:'l'j ve:;-.: b:ar no ^rG[-_'rrirj:i [0 tii'ar circumference, 
the \:ni Ivin^ vcrv much llattened. 

This lirudurc or" parts point! out at once tlie motion of ihe blood in 
the placenta ; but as this is a fact but lately afcertained, a jull idea may 

to th ibices mniiDii dir. >.i:-h ll] : t.r.a-.:i;= hilifviruv of the penis. 

The blood, detached from the common circulation of the mother, 
moves through the pl;i<ciiti til" rh:: nVlns ; 3^.t is then returned back into 
the courfe of tYj i-hvid.it ion of the mother to pifs oil to the heart. 

This ftrudture of the pl.iccriti, and in comuiunicition with the uterus, 
leads us a Hep further in onr knowledge of the connc&ion between the 
mother and firms; tlnj blood of the mrlher nr.ilt pan freely into the fuh- 
ftanco of the pljccnt:!, and the pljt.cuu moil piiili.iWy will be etmiliintly 
filled ; the lurgidity of which will affilt to fqucezc the blood into the 
mouths of the veins nf die uterus that it may ajjin pafs into the com- 
mon circulation of the mother! and as the intcrlliccs of the placenta arc 
of much greater e\te..it tii.iii [1^ a.-rcrics •■.inch eenvev the bluod, the 
motion of the blued in that part tnutr be fo much diminished as almoft 
to approach to Itagnation ; ib fir and no further does the mother appear 

The foetus has a communication with the placenta of another kind. 
The arteries from the firms pafs out to a conliderablc length, under the 

ramify upon its fail";,-.', le.nhii:; i,-.:o it; fiibllanee branches which pafs 
through it, and diii.lc into i"::i.d!er and 11 nil In , till ■.-.( I.iii ihey terminate 
in veins -, theft nnitLii;; li. timi: Ijrp'r and l:ir;-cr, nnrt end in one, which 
at lad terminates in the prop: ei,-,'Lil.iri«i of the fittus. 

This coutfeof vefi'els, and the blood's motion in them, is ftmilar to the 
eourfc of the lefcls and die media u:" da: !i!n.i.l iucdnT pits of the body. 

OBSERVATIONS 
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OBSERVATIONS ON THE PLACENTA OF THE MONKEY. 

Mokkevs always copulate badiwards ; this is performed fometimcs 
wb.cn the female is {landing on all-fours ; and It other limes the male 
h: in i ]-,.-.- k Ji;:' [liiji-i h: i\ lil:i:'g. lidding her with Ills 



at ] ea ft y this was .he eafe with lite one I am going .0 give^n accoufr of." 

A female monkey, belonging to Mr. 1-nderihay, in the rummer 178s, 
had frequently taken the male. The keeper obftrved that after the 2 1 ft 
of June Ok became lclV lively mall ufual, although It was not Alfpcdled 
llial flic had corn-ami. 1 lowcvcr, I jm; lime after, (lie appeared to he 
bigger in tlie belly, wliiili frtjlt.l a iai'picion of her being with young. 
Great attention was paid to her, and great eaie was taken of her. She 
went on gradually intreafing in iiic, and at laft fomcthing was obferved 
to move in her belly at particular times, and the motion could even be 

like to leap or perform her ufnal feats of activity. Towards the latter 
part of the time they perceived the brcaft and nipple to have become ra- 



'erved, as that part would ulUt to ailertain 
. Tliel'e dirri"li;in> "ere .mi/nlivay Mlluwi-d; 
obferved, that (lie had regular pains; that 
latt come into the wo.ld, 'die alulkd h.Tli:!f 
at it came with the hind pans Tuft. This 
happened 
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happened on the 15th of December 17(82, in all about fix months after 
conception j and when Ihe brought forth her young one, it fhowtd 
figns of life, but died immediately, owing probably to the unfavourable 
mode of its bring brought into the world. When delivered, (lie took the 
young une up, and although it was dead, clafped it to her brcaf*. 

The after-birth was preferred entire, and was perfectly fit for exami- 
nation. It coniillcd of placenta, with the membranes and navel firing, 
which all very much refembled the ccrrefponding parti in the human 
fubjeet, as will now be defcribed. 

bodies, united by their edges, each terminating in an obmfc point at the 
other end, which were of courfc at fomc little diftancc from one another. 

It is probable, that thefe two points were placed towards the openings 
of the Fallopian tubes, where the uiems affumcs a form refeoibling two 
oblufe horns. 

The two lobes above mentioned, were made up of /mailer ones, 
nnited clofely it their edges, which were more apparent and diitinft at 
fome parts than at others. Some of thefe Lobes were divided by fiifures 
Y.h;.-:i :1cm to li; (];rirai from on: UTitr: i ivliiL- tli-rc were others near 
the edges, palling in a diflerent direction : in which fifliiies are placed 
veins or (inufes that receives the blood laterally from the lobes. The fub- 
flance of the placenta feems to be cellular, as in the human fubjcdl ; tliis 
ftruflurc allows a communication to be kept up between different parts 
of each lobe, and tlic Ci:r.i\-:-. iiikmi-'.: or ;l <.rji:>iLi.:i:kLitio:i between the 
different lobes of which the placcnia is compofed, and the blood pallcs 
into the fiifures b;fore it enters the veins ; in which refpedt it differs from, 
the human placenta. 

The arteries from the uterus, on the furface of the placenta, were 

The principal veins in general arofe from the BHures beginning from, 
the furface, as in the human placenta , but befides thefe, there were other 
(hull outs, all which we may fuppoie pals through the decidua and 



>j3 ON THE STRUCTURE OF T:iE PLACENTA. 

enter the fubitince of the uterus, moil probably in th: fame way as in 

The membranes are ibe amnios, the chorion, and ilie membrana deri- 
dua. Thcfe appear 10 be very much [he fame as in the human, except 
that tli= dscidua is conGderably thicker, efpcciilly where it panes between 
the uterus aid the placenta. 

Tile navel firing in the monkey il not proprlinnally fo lonj as in the 
human; and is v;rv imi.h, and \c:y re-ulaily tiviflcd. 

There is no uradius, and of courfe no a!lantois, not even the fmall 
ligament that appears to bt a drawing in of [he bladder at ill atttcltmcnt 
to the navel, the bladder here being rounded. 



EXPLANATION 
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EXPLANATION OF THE PLATE. 



Apart of a uterus at the ninth month pf utero-gcitation, with a 
portion of the placenta, to Ihow the mode in which the Moori- 
vefiels of the moriier communicate with it. 

A The fubftanceof the uterus, feparated from the placenta, and turned 
back. 

B The furface of the placenta by which it is attached to the uterus, 

covered by the decidua. 
C The angle of reflection, at which tlio uterus is turned back upon it. ' 

D The edge of the placenta. 

li 'i'ii^ d^!vi;iLi covering the chorion. 

Upon the furface of the uterus are to be feen the veins or Gnufer, 

running in an cjilique direction, filled with wax, and broken 

ofFwhere th^y pafs through the decidua. 
a a a a The arteries injected and broken oif as they pafs from the uterus 

bbbb The continuation of ihcfc arteries, which make lcvcral Ipiral 
turns as they dip into the ik'i-i;-, Liii.r"' ards terminate on the 
furface of the placenta. 

cccc The veins injected and broken off where they pafs into the fub- 
flanceof the uterus. 

d d d d The correfponding portions of the fame veins, where they pals 
from the placenta through the decidua. 

eeee The blood- veifcls, ramifying upon the decidua, broken off from 
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OBSERVATIONS ON THE GILLAROO TROUT, 
COMMONLY CALLED IN IRELAND THE 
GIZZARD TROUT. 



lation. For this purpuf; 1st me ftatc feme general farts. Food of ani- 
mals may be divided into two kiods, what docs, and what docs not. 
rti|.ii.c mal'liLation re tJiilir.-tc di^cltim. AM animal (bod is of this 
btter kind. Hut grain, and many ut!:cr f.i Lilian;;; which ferve for ali- 
ment, require a prini:.:Ln ~ri--j^!7 01 ;i iini^tir.r. n:-.:i t F : r- ri." t. ; ammak 
which live on fuch food are furtliditd with organs for that ptirpule. 
Cranivoious quadrupeds have the two powers, for maflication and di- 
geftioil, feparate or diftintt from one another ; the firlt being OKCUted by 
a fet of teeth of a particular for!:), wiiii-li liTic ;ls fo many gii mill one' Sir 
reducing their fcod In a powder, before they ninn-y ir into the flomacll 
for digeilion. \Vhe:i Ih prcp:ucd. it K "itii re^.-.rd n. th<- ilii^rdivc 
power, rendered fimilar to aoirtu] food : therefore in many fuch animals 



of granivorous quadrupeds, sr.d ccn^jem:;- tE-t jrizzard alone of birds 
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will poini out the food of the fpecics as clearly as the teeth and ftomach 
together do lit thofe animals in which the two offices of maftication and 
and digefiion arc not joined together ill the fame part. 

As it appears then to be the difference of the ftotnachs only, that fits 
birds for [heir diffcrem khds of fuil, it is evident that every gradation of 
ilotnach mud be found among them, from the true gizzard which is one 
extreme, to the mere membranous ftomach which is the other -, lince the 
food of different fpecics is of every different kind, from the hardeft grain 



other cafe, to diftinguiih proximate fteps in the How and imperceptible 

The two extremes of tine gizzard, and membranous ftomach, areealily 
defined -, but they run fo into each other, that ihc end of one and the 
liL£ir.n:nL; n: rin: cttL'.r cuitt Li]iLKT^q>;il:k. '-iiM'.ir pr.niatL^;:: ,irc 
oblerved in the food j the kinds fuitcd to the two extremes muting 
ther in different proportions, adapted to the intermediate /rates of ftomach. 

A true gizzard is competed of two ftrong mulcles placed oppofitc, and 
acting upon each other, as two broad grbdftones. Thefe mufcles are 
joined together at their fides by a ruiililk i: i !or', into which the mufcular 
fibres are infertcd, and which forms the narrow anterior and poftcrinr fides 
of the fiat quadrangular cavity, in which the grinding is performed. The 
upper end of this cavity is rilled up by the termination of the tefophagns, 
and the beginning of the intcfiine. The lower end confifts of a thin 

By thefe (wo fofter and flciiblc fubftances being thus intcrpofed be- 

whilft one gives an eafy paflage to the a'fophagus and gut, they both act, 
in tome degree, as a hinge, on which the two mofclcs may be faid to 
move, by means of the middle tendon allowing of i free motion of the 
grinding furfaces on each other, which is neicffary for the comminution 

The 
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The (wo flat liters] fides of tlie grinding cavity arc lined with a thick 
horny fuhftancc fimilar lo a hjrd and thick cuticle: the narrow anterior 
and polkrior tendinous juris are did lined with a cuticle, but not fo 
Arong as ihe former : tliis hu.-iy liihl-jrice is gradually loll at one end 
in a very thin cuidL. wdd.t line, rde j'dlTagcs of tlie cefophagus and 
intellinc for a little way i and at the other end is loll in the fame manner 
in the membranous bag. 

The two large mufclcs may be conlidered as a pair of jaws, whole 

tuttll are takci j:i OJ^akl'lislly. belli;; (111. ill r ;.■.!;! I ll ■> ;. t - a: - 1 1 1 a E =. wldid 

ihe animal fwallows : and from the reeling on the tongue, it can diftin- 
gutih fuch of thefe as are proper, from thole which are fmooth or other- 
ways unlit for the purpofe, which lall it inirantly drops out of its mouth. 

Some hirds, with gizzards, have a craw or crop alfo, which fetves u 
1 refcrvoir, and for ioftening the grain ; but as all of them have not this 

There are other animals betides that dafs of birds, which maJlicate 
their food in their rtomach, but their teeth arc placed there by nature : 
crabs and loblrers arc of this kind. 

The gradation from gizzard 10 ftomach is made by the mufcnlar fldei 
becoming weaker and weaker, and the food keeps pace with this change, 
varying gradually from vegetable ro animal. In one point of view [here- 
fore food may be confidered as a firft principle, with refpeft to which the 
digellive powers, with their appendages, are as feenndary parts, being 
adapted to and determined by the food, as the primary object. 

We find then that in giinivcimts animals of all forts, there is an ap. 
paratus for the maitication of the food, although of different kinds and 
differently placed. But in true carnivorous animals of whatever tribe, 
maitication is not fo necelTary, and therefore they have no apparatus for 
that purpofe. The teeth of fuch quadrupeds, as are carnivorous, fcrvc 
chiefly to procure food and prepare it for deglutition. The fame thing 
holds in the true carnivorous bird, the office of whofe beak and talons il 
to procure tlie aliment, and fit it for deglutition, correfpomlin^ in tiii:; 
refpecr to the teeth of the orders. Applying this to filh, it fecms, at firft 
light, thtft there is no occ.ifion in them for thai variety of llrafture in the 
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digellive organs, which is found in the be f o r e mentioned quadrupeds and 
birds i the food of fifli being principally of one fort, namely, animal, 
which however will. 1t3.1t J to the digcltivc powers, is to be diflinguiilicd 
into two kinds, viz. common ibfi fifh and (hell-filh. Such filh as live 
on the firft kind, have like the carnivorous quadrupeds and birds, no 
apparatus f;:r. ma fti cation ; <\v:r- ttitll lining iureiiiit.l merely for catching 
the food and fitting it to be ('wallowed. But the Hulls of the ftcond 
kind of food render fume degree of mafficating power neeeflaiy, and ac- 
cordingly we find in certain iilh a [tincture fnittd to this purpofc. 

Thus the mouth of the wolf-fiflj is almoft paved with rccth, by meant 
of which it can break any fliclls to pieces, and fo cftedlually difengagc 
lire food for digcllion, that though 11 lives upon fucll hard food, the 
flomach docs not differ from that of other E11I1 : ihc orpins of imdliciition 
and digeflion therefore hi this animal eiaclly correfpond to rhofc of many 
sjranLvorunj quadrupeds. 

Other fi(h, on the contrary, approach nearer to the ftrufiure of birds, 
in having their ftomjch furnifbed with lomt decree if imflicating power; 
this in many is very imperfcfl, cojiiparud v.-iih tiit yzzarcis of fowls, 
though perhaps the difference is fuch only as the difference of food will 
properly allow: for in thH'e full who have this power, the food being 
ftill animal; and i.i i^iitri] h:,: iji:p;TN.-.'::y covered with the ihell, it per- 
haps wants only to lit broken ; however, in lite bulla lignaria of Lin- 
nxus, this apparatus is more perfect, confiding of two bones, which we 
murt fuppofe capable of grinding bard iht-llij whereas tlie food of 
granivorous birds requires to be ground into a kind of meal. 

Of all the fifh I have Teen, the mullet is the clcarcft inflancc of this 
AmAure i its lirong mufcular flomach being evidently adapted, like the 
gizzard of birds, to the two oliicts i:i i:i.il:ici'iinn /mi digeftion. The 
flomach of the fifh now before us holds die fecond place. 

But flill neither of (bolt ikuiachs cm be jullly ranked as gizzards, 
fincc they want fou'.t :il tiie s-oll eilcntiil chjr.iiicif, viz. a power and 
motion titled for grinding, and the horny cuticle. The flomach of the 

Gili.liuo t rc--.Lt LJ hj-.VC'. er "L^r:; . iiCLII'lic; ifed ill;::: Tint u:' IL'.cit 11. b, cc[l::r 

adapted for finall food, and endued with furticicnt ftrength to break, the 
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tficlls of fmall (hcll-filh j which will molt probably be u-A done by 
having more than one in the fiomach 11 a lime, and ailb by taking pretty 
hrcc ind lini:^!'; iloru-i rlii; ll.>rn.i •Jiiil] ..ill anfvir the purpcls 
of breaking ; bm nut lb well ilmt i f grinding , nor will they hurt ihe 
ftotnach aj lllcy f[Ilo.::h, v,h;n followed; but thi5 ftomaeh-can 
fcarcely polfefi any |«wti i,f ^rinJin;.>, as r 1 1 lt whole civity is lintd with 
a fine villous tint, the intnMil Ibrf.nc of whkh appears every where to 
be digeflive, and by no meant fitted for mallicalion. 

The Jtomach of tlie Englilh trout is csafily of the fame fpeties with 
thai of the Gillaroo, but its coat is not fo thick by two-thirds.' How 
far this difference in thicknefs of ftomach is fuliicicnt to make a dillinct 
fpecies, or barely a variety of the fame, is only to be determined by cipc- 

The cefophaggs in the trout is conlidcrahly longer and Gnallrr than 
in many other clalYcs of filll. 

The inteftines arc limilar to thofc of the falmon, herring, (prat, &c. 

The pancreas is appendiculated.' 

The teeth ihow them to be fifli of prey. 

So far as we are led to determine by analogy, we mult not conlider 



■ The Englifh tiour. fwillowj Cdl-fift, ind alTo pier? large ftpoodi Anna, vrtiich km 




SOME OBSERVATIONS ON DIGESTION, 



THE paper which I formerly prefented lo the Royal Society, on 
the ftornach b.-.n;; airbed alter >lc.ith, and which was publifilcd in 
1772, in the 6s 1 - volume of tin: ['hUoiufbcal Trcrilktioiis, funis to have 
attncled the attention of Spallaniani, and others. I Ihill therefore mate 
fome remarks upon the cx peri [r.enri and cp^ioni of thofe gentlemen ; 
compare them with thofe of Reaumur, and give (bme general facts and 
obfervations of my own upon digcllion, and Hull conclude by adding a 
copy of the above mentioned paper, with the hope that others will take up 
the Tub] cct in a murecnlari^.-d p:>i:it of vie.., rid niwtl'io inquiry which 
is of fo nilicl] C0;r(e.jiu:[:C. i:i iinujligi : i: 1: of ill:' opr-rr. 1 i ■ ::i s of the ani. 
mal reconomy. I can: mi, ::1 parent, f.ijn- Link iunt time 111 K rvf my opinions 
at large on this fubje.l, with :;!! ill.: e\->!'i ii nents and obfervations I have 
made upon it i hut as (ben as I have Ii.iI'.ik: 1 ih.il I Is;.- I':: cm before the public. 

The difoovery of parls has been il principal object ill the refearches of 
the young or prac1ic.il an.iloniiil ; but l::c cuunccLon, arrangement, mode 

llionly been tef-T.cd tc: the o.v.;::ec:Y.lk::i i.J !lio:e whole views were 
extended farther ; and whofe powers of rcafoning had been enlarged by 
i:_i'!l.; Ll' .:'!e[V:::ic:i ir.d inc^u.-.. CJurLoua and fpcculativc men have 
likewife made attempt; in rliin way, olrcn -.vitir.-.it being fuflicicntly ac- 
quainted with the ilruilurc of the pirts the;- ivcrc^bont to conlideri and 
confeqncntly ignorant of their relations and conneflions with one another. 
They have not been contented to fpeculate concerning thole which were 
moft ohvious, which might have led to nfcful knowledge; hut directed 
by what belt fuitcd their fancy, they have principally attempted the moft 
obfeure and intricate. Generation, or the mode ol" c;):'.ti:iiii:ig ilic fpecics, 
and digeltion, or the means of prefer. in;; the individual, have been with 
them the great olije.°; of in.p-.iry ; bill it oocs no: r.ppcar that they have 
been very fucccfiful. Digeftiou, beir.;; one of the mofl important ojie- 
rations of die animal ccconomy, and molt obvious in its effects fijpplics 
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a number of Fi-ls to aiTnl in ail-c.-t.iinin^ its pu-.ven. j y.'t little his been 
hitherto made out towards invi-fl tiny l!ic vjriu-ji circiinillanees under 
which it is performed. 

The mode of dividing the food, (if the incrofc of it? furfacc in fomc 
animals, ftrggcfled one method of explaining the procefs of digeftion; 
and the fecitlion of a juice, having the power of coiivertiny vegetable 
. and animal nutter into a fluid proper tor the purpofea of nutrition, 
R!r;ii:f|-.l another, ] Il.-l!i th'.lij iL i-i: . i- .:: ^ h.ivi: li-io tli'.-ir advocates ; and 
while cue pari) 1 c":rr.'.i::^.l lo; a rr-.-.li.ii.kjl ]X"v.-.:r, lifppofcd to exift in 
rhc i;i^i;nl, the other liad i -jmou: i_ :.. ilivii'-ici] i.owcr ; and thefe lall 
con.id.'red f.ri:iLr,r;:lio:i ::; iri:: :!r.v.i :.;^:u in di:^-fli:l> ; but IS they were 
rather fpeculiitive philofophcrs, than pradlical pnatomirts, they have 
f:e.pc",tlv linn Ji]il!i:i •■■itl] r'l'|''^; to the very facts and obfervations 
whole refult was to decide the truth of rhiaf opinion:. What, for inllancc. 



Toning even beyond ihe. i'unplc e*;-erii,]e-nt itfelf. 

The great cbjca fhould have been, an endeavour to difcover the tmf- 
rcrfal agent in diguliun : lor tl'.e dyillive organ is evidently conftruclcd 
in a different manner in different animals ; the mechanical power for the 
divilion of the food not being univerfal ; and thofc gentlemen who 
c.ji::idc:cd tiii' p'-vci in tt-.c ci'::.Lro :■■ Mil- immediate ran:- ej rii:;c]ii'>;i, 
forgot that the fame effect was produced in other clalTcs of animals, with 
a different flruclure of itomach, by means of the grinding teeth. Thus 
while the g^zard favoured the theory of the mechanical rcafoner, that 
idea was again deltroycd by the membranous ftruflnro of tlie Itomach in 
many animals, which at the fame time [uppliad die chymiit with argu- 
ments in favour of the procefs of fermentation. 

It 
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r.cra dLncult matter than thole gcntlci 



gradations being Icfs ftriking, do not lb forcibly afreit the fiipcrficial 
inquirer. 

It happens urifiirnmli'iv li:.: rhiv.- v.br; i:r;m tl?c rr.turc of their edu- 
cation are bell qualified lo inveftig»E the im,i,acie=, and inijrr™ our 
knowledge of the animal ojconnmy. arc cumpJUl ro get their living by 
the practice of a pro Hj I linn uhiih i, tmiihml imp: i)':ncnt. The only 
idle profefllonal mm j-.:- [hull- of [h; rh'aivh ; and we therefore frequently 
fa: (hem hecoillinji phil:/oph;T- nnl | l.yljr .1. -viils, as it mrt iiifliaflivtly, 
without having had that .kind ofidtf.Unn whidi might direct their pur- 
fuirs. Experiments, it is true, may .he made by fuc'h men : but' they 
muff not be complicity!, ma ki.i::g any ii^.na di.,te [elation to a blanch 
of knowledge, with which Ihcy cjai::ot he much acquainted; and cx- 
pcriments lb mad;, v. ill ll-l.it.m fuithcr than i>;, til|>s to explain a 
Jingle lift. They may look through microfcopes and examine the red 
globules of blood , they may view animalcule and give us a candid rela- 
tion of whit they fee : but (hould not prcfumc to carry their rcrucning 
into a fciet.ee of which they can know nothing i or hope to throw light 
on a fubject which it is impoliilib they can unac, iland. It Iliould be 
remembered, that nothing in nature flands alone ; but that every art 
and feience has a relation to Tome other art or fciencc, and that it requires 
i knowledge of thefe othets, as far as this conncflion lakes place, tg 
enable us to become petfeft in that which engages our prticular atten- 

Thefe obfervations arc applicable to all thnfc who have made experi- 
ments to explain digeftion. The mechanical pwers being eafily under- 
flood, thofe who confidered digefiion mechanically have in general ev- 
far as they applied In the gizzard ; hut 
10 further, and they fuppofed the Ji; cUccls 
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ON 

to Ik Jigefiion. But thofc who took it up chymically being lei's ac- 
quainted with chymiilrv, and [oMily i:;r.orant of the principles of the 

mjchine to ihL-l.wt (■I'i-hymiiiry. 

The fiift inquirers innj dige:li<ri lie:: Jlrurk only by the extremes, 
the gliTK.irJ, ami mi- 1 nb: .l i!i!:v..sili, ;>a>lii:; no nrard to the yrada- 
tions l-.-.nl:r:« from the one tu tlie o:\k: ; nhiJi if [lruperlv examined would 
havealMcd them more effectually [o.-i r l.uu the ijjsilioiis of the ftomach. 

Valufiteri, confidering the power of the giraord in one view only. 

nec-nVy for .i^edicn. as the ,;,v.in which v.Ai'tc be cUgcllcd ; therefore 
Juppolcd the cxiftence of 3 folvent : hot he is entitled to no merit front 
this idea, as the premifes ate fallc : howcvL-r, this opinion of Vallifncri 
fet Reaumur to work, and has eccu th:: :;i.n',s jf b::ri;:i]!L; livcral cjrioes 
fafis to light. His experiments were firlt made with a view to contra- 
dict that idea i ?-r,d v.vre tii;.-^ibr^ r.-.:^x- iii'vn hr.[:- t::-t lii.d ;;iz7ard;, 
as belt adapted to his pitrpofe. In this pnrfuii he only attended to thole 
prts Df the experiment wind, cell r...v:ii.!e.i .■■■■(h r;:s own opinion ; yet 
carefully guarded againll every partible accident that might affect their 
accuracy. If trituration was the immediate caufe of digefiioii, his 
making experiments on the gizzards of hirds was unnecclliry , it would 
liave been Aifficient to have examined the food after it had been maiti- 
cated by the teeth of animals who have grinders; for the teeth and 



fhould have taught, thai there was lomething more in digcflion than 

Reaumur's firlt experiments were made to afecrtain the ftrcngth of the 
gizzard, with its effects i to prove that Btarp cutting fubftances, when 
fwallowcd, in no ^ay i;: : u:<.c it^ internal coat i and that the common food 
of the bird was not diffolved when guarded agamfi its aftion. Vet after 
all thefe proofs he feems to doubt, and fays, " ate we to conclude that 
grinding alone is fiirFii-icnt to convert the grain and other aliment into a 
matter proper for the nutrition of the animal, without undergoing any 
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From the find! of aliment (alien from the gizzards of birds) 
arc we not led to conclude that it undergoes a fomentation ? This 
fmell may he faid tj ari:e thin tbt Jii-.ucr with which the aliment is 
mixed; but is it likely time \„tcs du nut ubi^ti: t.-> iiriuLiit.ib.^i, 
fuch fubftanccs in whi;:i it is lb cjlilv everted 1 Hour nude into a parte 

on by trituration, Reaumur was led to fuppfe a folvent. But as 
there arc fomc birds whofc ftomachs do not item fufficiently ftrong to 
have the power of trituration, he Hefted the buzzsrd, as being of that 
kind, and the filltft, fur ll"' f;:[>je.'l i:f [lis experiments, from rhe cir- 
cumftanec of its throAi:;g up ■.ih.ueviT I ii'i.l iitdigclliblci therefore 

without killing tile bird, he could know the refiilt, and repeat tire expe- 
riment as often as he thought neceffary. 

From the ftomach. in the buzzard being incapable of trituration, he 
concluded that a folvent was ncccnary for digclliou ( but to preclude all 
mechanical effeds of the ftomach, in his experiments, he employed till 
lube: Idled with meat, which, aficr the tube: bad itmaincd twenty-four 
hours in the ftomr.ch ji' lb;: bi.^ ■.nl, 'vi'. .-:.\[.i-.J io rhrcc-fcurtht cl" its 
fizc was like thrcact, and wa! neither puirij, !b:;r, nor volatile, hut inftpid- 
t):i t!:::i edeet lu mr.de. lit: which are very pertinent. In another 

experiment which was more accurate and conclufwe, he is convinced of 
the action of a folvent. lie then tried the liift bones of young animals, 
and found they were digeiled , and that though the hard bones were not 
acted on fo readily ; jet by reluming the fame bones federal times into 
the ftomach, they were at laft duelled. 

Reaumur was next anxious to know, if fitch birds as were intended 
by nature to live upon meat, comU alio, di-cl't vegetables ; but the tefult 
was not fo fatisfaftoty. lie gave bread to his buizard, which upon 
being returned had the appearance of having been chewed. He next 
tried a piece of a ripe j>:ir ; v.bi.i:, alter l^'iitu h.cn twenty-four hours 
in the ftomach it had loft fomc of its weight, and had the appearance of 
being 
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being boiled or tiikul i art] luenee h; trimkJi-s that its powers arc too 
.weak to bijse!! ve-ctiiito f> as n> nuuriih ihsr cnimal. 

Toafecrlain the nature uf this Itjunr w!,i.!i hml ficb powers, lie tailed 
the jelly to which the meat and 1™= bad been reduced, concaving it miirt 
Ik well im pretrial til with this fluid, but cc.il.i on'v diHi.1-1.iH1 a liincr or 
faltilh taftc. To have an c,i,.tirtu:,ity of mure fully determining the nature 
of tins solvent, he made his buzzard fwalfaw fmall tubes filled with 
fpurige, which inhibit! Fifty grains of this liqucr, having the fame talle 
as the jell/, and changing blue paper to a red. He tried the cfiiils uf 

I tcr nd 1 a become 

putrid i but that in the liquor from the rtomach was only fuftcned, not 
dillblvcd. Tofcchoiv fir the ana logy held good in membranous ftomachs, 
he gave two bones to a do;;, whitll t:ci:i~ til lad twenty-fix hours', 

they were found kissed in ilae, and become as foft as horn. He found 
that the domain uf the d:i.j did nut sIut u j j I], ape 'if an/ uf his tubes. 

He conveyed grafs and liny, c:iUo!i.: in tube:;, into the Aomachs of 
ruminating animals, which were not digcilcd, but appeared as if macc- 

Lct us enumerate the ciperimcnts and faels made out by Reaumur. 

powder. 

The (tomaeh, or gizzard, had hard]/ any vifiblc motion. 
The force of the gizzard was afcertained. 

The fizc of the Hones fuund in the gizzard was in proportion to the 
lizeofthebird. 

The itumaeh of a buzzard digt(le;l bone ; from which he concluded 
the galhic juiee ha* , fohcui t-.owcr j but it did nut tligtll bread, although 
it ailed in a flight degree on fiuit. 

He made experiments with the gailric juice. 

The juice in the ruminating animals Ibinachs produced no effect on 
hay or grafs, when inclrjfed in tubes. 

Reaumur's ciperm:tnts, althi.ngli nrd tnmple.it. yet paved the way 
for future iiivclii;,jtiu:i ; and ^[-.J I.lii^^-.i ij ricn-cdijy tm the fame ground, 
has 
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has confirmed them by his own, and has filled up fcveral blanks not 
tomplcatly made out by Reaumur; for in lome iiiilances Reaumur gave 
up the point Too fooii. uipuri-il-v in the u\i:c:]iii^:i[.^ ici[:cciing the buz- 
zard's power of digclting vegetables, Reaumur did not pofiefs general 
knowledge furhcicnt to direct him in his purfuits, which newDorily con- 
fined him to what he was moll maAcr of, the mere making experiments. 
He was neither an analomift. nor a phyfiologifl- i nor can he be faid to 
have been pcrfcrlll; jell i:: hi; dcLcriptb:! (.1 parts, having confidcrcd the 
crop, and the cefophagus leading from it id the gizzard, as being two 
diiti'oil rtomachs. This however is only to be let down as a piece of 

ft in his anatomicaf knowledge; but it mult be owned, 
-iments, as far as (liry [;", ;wc in tbemilivci- ccncUi.ivc ; 
but like all mere makers of experiments, he is not fatisfied with thofe 
which arc clear and dccifivc, but multiplies them moil unneceffarily, 
without varying them to elucidate other and effciuial parts of the fame 
fubjeft. I think we may fet it down as an axiom, that experiments 
(hould not lie often repeated, which merely tend to cftahlifti a principle 
already known and admitted ; but that the next flep mould be, [he ap- 
plication of that principle to tifcfnl purpofcs. If Spllanzani had em- 
ployed half his time in this way, and had ennfidered digellion under all 
the various Hates of the body and lluni.ich, will] ji] the varieties of food, 
both natural and art i dual, he had rmplujEU his lime much better than 
in ri-l^ili-.^ <:,}»■: irtLui'l - without Clid. 

The food of moll animals king compofed ciLlier of vegetables, ani- 
mals, or both, and "ftlvrnt ™ i ^.^. on ' " 0 " !y 



fatiguing to the reader, mull be plcafcd with Sn.il Ian ami ; 
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tire even thole whom he informed, and ri uch more there who only react 
his WOlkl in cxpeailion of fomethinj new. Reaumur, feemed indeed 
willing lo give up the idea of t iluratton being [he folc caufc of digcf- 
lion ; but Spallanzani perMs in proving that it is not performed by 

To make comparative experiments upon the digcltivc power of different 
animals, lliey lliould be under the i'l:e : in i mli.i;-ii i ttlative to digeftion: 
they Ihould he equal in age ; for the growing eat more than the full-grown, 
and of coutfc digcll fulu ; =n,L tliLi. point therefore can be bell aftcrtaincd 
in each daft of animals, by reletting Ihofe which have attained their full- 
growth. They lliould bt cuua! in fatnrfs.for this makes a very material dif- 
ferences the powers of digcilion in the fame animal : and they fliould be 

grcatelt difference in the powers of the ilomach. in comparing animals 
of the fame clafs, the atmofphcre fliould likewue be of the fame tem- 
perature i for the different claffes of animals are varioufly articled by the 
fame degree of heat. Eipcrimcnts made upon fnakes and lizards in 
the winter, will differ greatly from thole made in the fummer. while 
fimilar eipcrimcnts made on dogs will have nearly the fame refult in both 
feafons. Nor will the powers of the Ilomach be found equal in the fame 
clafs i for ffeepirig animals, of the quadruped kind, as hedge-hogs, da 
not digeft in the winter, but in the fummer only : therefore the conclu- 
fions to be drawn from experiments made refp»:lm;> the digestive pruwrs 
in Due, arc not at all applicable trj tlv.fe ]]];■.![: i:i [hi: ether feafon. 

Spallanzani obf;r«\! thiit the fnaU dir/tiled fo;>J filler in June, when 
the heat was at 8a° »nd 8j°, than in April, when it was only 6o° ; 
from whence he concludes, that heat affills digcilion; hut this heat is 
not ihc immediate, but the remote caufc of the incrcafed power: heat 
having produced in the animal greater nccdlity for nourilhmcnt ; and of 

mote caufe in affifting digeflion, I fha.ll mention the effect it produced 
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OBSERVATION'S ON DIGESTION. ijj 
upon a hedge-hog, tlic fub-eet of .Mr. Jo tier's third experiment on Iho 
heal of that animal, relctcd i:i the former part of this volume". 

" The hedge-hor;, v.hilc the heat of trie 11mii?rli was at 30 th , bad 
neither defire for food, nor power of digefUng it; hut when iticreaicd 
by i" lli.n'.rriiiti'Ti in ill- 1 .1 11 to ,>;<'. the :;:ii:;i;'l u-vJ^d a toad which 
happened to be in the room i rind upon being oHeted feme bread and 
milk, it immediately eat it. The heat muled up the anions of tlie ani. 
mil (economy j and the parts being unable to carry on theft nflions 

digeft, to afford them that fopply." 

Sjullanzani sh'u mentions it L - ibw ifigdlioii r.\ ftrpents, mid quotes 
Bomarc ; who gives an ncco-jiit ot .1 1'crpoiit it Maitiiiicc., which after 

completely digcllcd, the feathers, ihl! ndnroi:; to the Ikin'. The trutli 
of this fail I Ihould very much doubt, cfpccially in fo warm a climate 
as thai of Martini™ ; where I mull ("iippolc tin- tlif^live powers to be 
conlbntly wanted ; unlefs in Mn/tmico, ::s in colder climates, there is 1 
torpid feafon, in which the act of digefliori h not ncceiBry: but irr 
that cafe the fcrpent would not h:u-e l"w;ill<xved the dlickeil. When at 



id the ilornadi being calied lie 
zitni Lis ruiuie lecei-.il attemots 
ionii in rhc j^/iMid.-. ol" fjirt'i 
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tributes it lo chance. Bui we find thai the gizzjrds which have moil 

plied with them : to corroborate which fac:;, may lie added what we 
obfiTVCil Were, that in the Lrgc-r jiizzjrds arc 10 be found (he largeft 
pebbled. Ilk a turkey, tv.e. timidm; \xc:c I?uh] ; ii: a gJlJc. a [honfand ; 
which ccukl nnr il=-;Hii.i entirely upon dunce. In trying whether (he Hones 
were of ftrvicc, Seali.miMi.i put lubes needles, ;m.l tanccls, ill gizzards in 
which (here were hut very few itones, and found them broken , but in (his 
experiment tiny bad been fui ty-cicjit hems in rlie ci/'ards ; whereas in 
the former experiments ■.villi rhc lime kind of tubes, thirty-fix hours was 
the longtic time j in another eighteen hours i and in another the breaking 
of thofc fuhilanccs was begun in let than two hours ; lliercforc the ra- 




■s were adlcd upon much in the 

give the time, which is very accurately Haled in molt of the others. 

He found that the inner forfaee of the ftomich was not hurt by fuch 
fuhftances. Indeed il is fnriviy pHl'ilil,; lisr the inner cent of (he ftomach 
of a fowl to be pierced by lhar|> pe»;it;d fubrtances ; it, quantity of mo- 
don being lb iiiconfidcrablc, at hardly 10 make a body pafs through irs 
inner coat. Bui the principal rcalbn is, (hat litis inijiiun being Iaicr.il, 
ii docs not prefs perpendicularly to its axis, but is one furlacc I'iiling 
ill a contrary dirccti;jn ru iiiiorier; arid L;:i.- nut i:i a Hr.iierh?. bin in 
cr.i;;.ir dir.aiun, t. will U explained hereafter. 

In coniidcring (he ftreatglh of (lie gizzard, and ils probable effecis 
when cei-ieired widi the hu.i'.an itoiiip.cli, it mufl appear that Ihc giz- 
zard is in ilfelf very fit for irituiition ; we arc not however to conclude 
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that Hones arc entirely ofelcfi , for if we compare Ihc ftrength of the 
mufclcsofthej.wsofsnimal- v,lin malfcie their food, with thole of birds 
who do Dot, we dull Lay tli.it tlii; parti arc '.veil tabulated for ihe purpofe 
of maj(katk'n, vet i'v arc i : ."i li :.:n tl.cjiiLi I:: lnf.T t];<;1 th;; (c.:[h in fuel 1 jaws 
arc ufcfcfs, even although WC have proof that tire guml do the bnfinefs when 
tile leetll are gone. If [lone, are o:" ulV, which ive may rcal'unably fujicluJs 
they are, birds have an advantage n'.cr animal 1 liaiiny t::cth, fa far as (lencs 



the lloimch." Now if we eonftantly find in an organ filbftinces which 
tan only be fiibfervicnt to tiie filiations of that organ, fhould we deny 
them tltat ufe, although the pari can do its office without them ? 

To account for pebbles haing found in the gizzards of birds, he fup- 
pofes them picked up by ihniiie, or by ilitir net .bliin-uiihing between 
loot) and floties. It appears fingnlar, t!s:t unit tlmfc which have giz- 
zards Ihould i* To llnpid : lie owns, that Rcdi and hiinfclf found that 
birds died of hunger, nilhout h.wiiii; pKkcil i:;> nunc iloncs than ufual. 



its contents, which it mull: always be. or it cannot [Mil 
thercibic llu-y require hut lkrlc niotkm to adj. 1 ; them, 
c 0 L j .'. ■ j 1J : 1 ^ , ]].<.■■ :iic motion of the limit, wr.uld have no c 



tent of motion hi grind- floiics need nut be the tenth cf :,u inch, if their 

lion ( f tlic £ r i I I ie cry fcnliblc of 

its action bv i^.llliii^ lii- -i:- im the o; a : >/.■; iz i. ^rindiiit; [Li 

food, whee ivc cm biir the iioiKi movie;- u:io;i niw another. 

It may bo remarked, [bat the motion of ihc whole inldttoil canal, 
from the faace, to the a: ai::, i; natiirjlly 1i> 1i - ri::I so 3..- cxeitL-d into 
quick motion. The food pallci lloivly ilnng the r.ii't^hnyus s and even 
in thai of a man. fluids which miglu be to ail by their own 

gravity, dcfcetld bat lloiviy, 1 imagine, hoivcvcr, «c may be certain 



when the fxecs are ev.j-.l!ul hv the eeiiin :\w j.'L ;ilouc, that this cn- 
pellion k iiow ; the iUimLich ±:id ic t'.nii, however, tan be emptied at 
once ; but this is dim-; In the i-.i.-rn ir:.: I .'-id other inuiclcs. We know 
that ike Ji:ii'n Lii" ,■ per] ':::i.\i e;;vi:viv 'v the 1 ■ii ii'lirj^ui and 
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There is realbn to bclitvc thai the natural motion in all 
guhr. What isialif. i.jfj oi thi:. i>.vii:.i], ;s [li L ii .'.npe.'.rsr; 



circular motion uiii-.;; pl-i.c ill th' w:\Lia ;ind membranous AomaL'h j 
and therefor, mint pmlnUy. (imn i]]iri S limilar is 
various kinds of fiuinachs. 
fidemble, tlun 'vhen [here is no homy dclenee, m find ihc coats of the 
ilonuch fomcdmes pierced by tiiir.l pcinttil lindit-s. Thus the cons who 
feed oil the grif's of hlcaching grounds have their liomachs, especially 
the fccond, rtutk full of pins ; and fifli who prey upon, and Aval!ow 
utkr hill entile, ct'tci) h.r.-: th-r it r.r.ich: piint.i liy the bones. 
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Spallanzani calls the inncrct.it. cutiljaiiioui , nhercas, in fact, ilia 
i hnrriv 1>il.iU:'.ce. I'jrjiLi-.;; -l i i lihim eiriele, i.ul dil?L:;i^ in lomc relpce.ts 
f.-orn l!:'. J c-.'ininen cuticle. This horriv fubltince hit '"i.Iv di.ier; ir. itrue- 



h iubftanccs, has a 



n-itli tiic i;-zj:.ii: kinj; villous ; and ivhcn lcprated. rhc inner lurfacc of 
the gizzard appears perforarcd. Thcfc villi arc the Lift formed parts of 
'J.i. iio- [ii^llini-r, it Jr.- ilu: rl:.n-s lUiiJi [i:<: Jirnny cunt is com- 
poled. It is probable, that this horny fiililbncc takes the form of villi 
that il may bt more firmly connected with the inner forfait of the 
ftomach; there being no ncciliun fur acute fenfuidn i.i the flomach. 
Wc may rcnurk here, that the cxjirnimnis made rm the digeftion of 



c:-!iici i-tru 
t of their 



t up ]J 



improper t 



try often happened. But it was hardly neceflary to make e.spe- 
to ascertain whether ruminating animals digefted .neat, when 

v that in fome col J countries, the cattle are fed on dried fifh , 

ft animals cat their dim; fnondiiic.s ; indeed the circumftance of 
living upon both jnim.d and venerable f.-jd might luvc taught 

t the mode of duelling bctli (■.vliettver it i=) was the fame; 
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therefore it could only be necelTary to dill-over that mode; except we 
iilihinily Hjru.L'ii-L', tii.it two illf;;-!i.':,r :n i.ki ir.h-ht !;ke plate in the fame 
ftonuch at the lame time. 

Sjsil!s!iz.ti;i give. ih- opinion ff iiutrior.i rif;v.~;i:!g digeftion,. and To 
anxious is he to combat the idea of its being fermentation, that he 
will hardly allow lh:il lci:uc:ualion ever takes place in the ftomach. 
That fermentation can go on in the ftomach, there is no doubt; but 




feme ftomachs. than they would, if left la niiiVr^o a fponlaneous 
change out of the hody : and even fpints, in certain ftomachs, llmoft 
immediately degenerate into a very Ibong acid. I am inclined to fuppofe, 
that it is the fugar which is convened imn (pin;, and the fpirit into 

acid ; confcqaently a gkts of brandy, from being much ftronger, bccairfc 

lef, ^ilnCL.i, l:ir.l\ pi.'I'iliV, .■ r:: ill ll 1: 1.1 1 :cv , likely to become add. 

a; half a pint of wine. In other fubftanccs, bcfidca thofe mentioned 
above, the fcrmcniiiiv^ piclll. (uu'eCs prevented by that of digeftion) 
appears to bi'-in looner in the llomach, than out of the body. All oily 
fubltances, particularly butter, very foon become rancid after being 
taken into the ftomach j and this rancidity is the efiaft of the firfl pro- 
refs of the fermentation of oil. Mr. Sieffcrt has been able to refbore 

lity of fixed aif, the fofs of which I conlider as the firft procefs in this 
fermentation, fimilar to what happens in the fermentation of animal and 
vi ijet.ihle uibftances. 

Animal food does not fo readily ferment in the ftomach, when com- 
bined with vegetables, as when it is nut ; for the vegetables running more 
quickly into fermentation, prefcrvc the mat from putrefaction. Put a 
piece of meat and form fugar, or bread, into water, and let them Hand in 
j warm place, the bread and fugar will begin to ferment, the water will 
become four, and the meat be preferred : but the acid becoming weaker. 



; Phvfical and chymieat EITays bj Sir Tobrrn Bergman. 
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wards the pulrcliiiflivc, the meat at lad 
riJ dilpoliiion. Of this Sir John I'lingk 
petiroenH on this liibjeQ. Yet this [ail 
libit, take place in the Itomach ; for a 
ej, bv which Ilk meat will he pre, "it 1 
:;r^ti^n ol aeiii ii: the luimach, mcf. 
ee!ti,:n or" liioli mblbneci which arc in- 



the llomach for the Time lengt'i of time. Si.nil.tr ..Tecls are proiUieetl 
when milk and bread ate the fum! adminiflereil ; and probably the 
gaftric juice, when in fufhcicnt quantity, will always prevail the vinous 
fermentation. 

Spall inzani's next trials were to determine, whether the gaftric iuice 
hid tile power or" tecovci me. meat i:!:c.iJy putrid ; a f.t.'.t which nil Jit have 
been proved by one experiment. For if very putrid meat is given to a 
dog, and the dog killed after time time, the meat will be found fiveet, 
and all putrefaction at an end. Therefore his allowing fiefli .neat to' 
continue a longer or thortcr time in the ftomach was immaterial, as it 

It appears from' the above fads, that the ilomach has rot fo much 

retting the putrcfaetAC dilpofiliun in animal liihihtncei. For although 
this cannot be ccrukily known in [hole who eat both animal and vege- 
table food, yet it ii«'i^ lint iip| em thi'1 ll'ie pnrefii'iiiili of animal fub- 
(tjiiecs (where nathine tile i. c.uenj Likes fl.'i. !b imickly in the ftomach, 
as the change whiih i> pruiiucej in tcget.ihk; ; tile acetous difpofltion 
is therefore cither ftrongci- than titer putrefactive, or it more reatlily takes 

It may be admitted in: a:,:'..iii, t]-,;-.1 te. u p:e.e.lTes cannot go on at 
the fame time, in the i/.iue p.irt, 01" any ftibitai'.nc ; liitrelbre, neither vc- 
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' OBSERVATIONS ON DIGESTION. i6j 
getablc nor animal iubiianres ran undergo their fpontancous changes, 
while digcflion is going on in themj a procels fupcriur in power to 
ihic of fermentation. But if the digcJUvc power is not perfect, then 
the vinous and acetous fermentation will take plate in the vegetable, 
and the putrcflittiic in the ico.t or' thoie a^un.-.h. v.hitu live wholly on 



a power of immediately fecrering this acid, or firll fecretes a fugar which 
afterwjrds UrLimes ;■[■!. 1, :> ml:: e.i::ly r:ii::nl : Inn I ilini:]il k- inclin- 
ed to fuppufe, from analogy, the laic to be the cat'; for animals in health 
feern to have the power of (arreting liignr, as we find in the milk, and 
fomerimcs in the urine, from difcafe. The acid prevails Ibmetimes to 
fo gicat a degree, as to became a difiuii, stinuk-d with very difagrecahle 
fyinptoim, the ilotturch <ij:ne.iir:- all iiibl.mtc! wliiih have a tendency to 
become acid, into that luttu; the li:g.;-of vest.iMt-i. asits in iumt ilomachs 
even vinous fpitits. [uii;iiig directly into acid. To afcertain whether 
there is an acid naturally in the ikanai-li. it will Ik; proper to examine 
the contents before the birth, when the digeftive organs are perfect, and 
lvhcn no acid can have been produced hy dllculc, or any thing that has 
been fwallowed. In the (link calf, near the full time, there is no acid 
found in the /loninth; although, the to:: tent-: !mt the fame co;g.iUtu:g 
powers with llioie i:fan:ma-: who have fucked. 

As we find itomacli; ,-o:ic:le.: r:T a power of Liuiob.ing the whole fub- 
IVance of a bone, it is rcalonablc to fnppofe that its earth 15 deftroyed by 
ihc acid in the flbmoch. 

The ]:"Ui,:L-]i appear- nn; uiih 1 11: he r.if of ::Lr,'. rating an acid, but 
alfo to have the power of producing :ur ; hut the bit L'flett, I believe, ariles 
from difcafe in that liil-us. It may h* difficult to account for the forma- 
tion of this ait ; and a! the floinarb h X rclcrvoir fur iubftanccs difpolcd to 
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cefs : but this, in my opinion, Mill not account for the van quantity of 
ait frequently thrown up from fame ilomachs, even where food has not 
[>con uvi'lLm-cd ir:- i tiiiK, wli.tL- di^ltion appeared to 

have been completed , which Vt muft conclude to have beer, the cafe, 
from the food not h,ni:i; dilated -.villi cither llomach or bowels, and from 
the ilools being good. When the gout falls on the llomach, the quan- 
tity of air thrown up is often itntnenfe. The fame thing may be obferved 
in fomc calcs which are commonly called nerv 
digcllion will not account for this formation ol 
found' in healthy lioir 
defect in digclrbn, as 

1 am inclined to believe that the rtomach has a power of forming air or 
letting it loofc from the blood, as a kind of fecretion ; we can give no 
abfolutc proof of this using place iii tin- llomach, as it may in all cafes 
Ik rcftrrcil N> a ili/f.-.l in .ii^i'tii'ii : lint liavi: iullii'ices of nlr lv.-ing fnnml 
in oilier lavitio, wIicil in: k-u:::iiaiy Lank !..: ..-iiinied. Ihaveheen 
informed of air being detected in the uterus or vagina, without the pcrfons 
ihc.nfelvcs knowing any thing of it. except by not having at the time of its 
palling the fame power to prevent it! clcapn. as when it is in llle rectum; 
from which circumftance the/ woe iilways alarmcil lead it might make 
a noife in its pauage. This fact being fo ottraordlnary, rendered me 

being enabled to afcertain and account for it;lnd thofe of whom I have 
been led to inquire, have always made the natural distinction, between air 
paffing from the vagina, and by the anus ; that fiom the anus they feel 
and can retain ; bin ihar in the v.-ina they cannot; nor are they fcnfihle 
of it till it panes. Awoman, whom 1 attended with the late Sir John 
Pringle, informed us of this fadl; but mentioned it only as a difagreeable 
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OBSERVATIONS ON DIGESTION. ,t s 
between ihc vagina and rectum, and was alio™! la examine, but dif- 
covcrcd nolliing uncommon in the rtruflure of thcfc parts. She died 
fhniL time aft^,- , 1 '/ir.:-: icruiiiud lj c-u Mil i.v.iv, I 1:1 .'ii- 

portunitics of inquiring of a number of women, concerning this cir- 
cumltance, and by three or four have been informed exactly of the fame 
fair, with all the circumftances abovementioned : how far they ate to be 
relied upon I will nor pretend to determine. I have likewife found air in 
the cellular membrane, in fomc gun-lhot wounds that had palled lome 

any mechanical effect of the ball. 

That air, is either formed from the blood, or let loofc by fome action of 
the veffcls both riiitnr.-.ll/ r.ii.l fiL.rri ilili-.if.', is an undeniable faiSt. We 
find air formed in fomc tiihes to anfwer natural purpofesj for in rhofc 
fillies whole air-NaiUtn o -Ml ciim;j!u:m':ui: rmriv.lly (many of which 
there are) we mull fuppofc it to have been formed there. We alfo find 
ir in animals after ik.uli -, and I tun: a uieit of irinlliric of a hog which 
has a number of air-bladders upon it*. I have often fcen fueh veficles 
on the edges of the lungs ; but thefe may be fuppotid to have been 
kind of aneuriiinal air-cells filled from the trachea, which may poliihly 
be the cafe but tlicy are circumfcribed and impervious, fo that in the 
flate we find them, they have no communication with the external air. In 
one inliance I have difcovered air in an abfcefs, which cotdd no! have 
been received from the external air ; nor could it have arifen from putrc- 
fa-flion; the cafe is as follow: 

A lady, about forty years of age, had been afflicted with complaints 
in the bladder and parti conncited with it. From the fvmptoms, her 
difc.ik 'v.'.^ fip^iiLci! l y t:.mi; Ihi \k [Ik 1 llcnc ; but upon ev ' ruination no 
fto.ie was found. She had alfo an umbilical hernia, for wliich I had been 
conniltcd. She grew gradually worfe and from being a iuily b^unc .i 
thin woman. A fmall tumor appeared in the groin, and the Ikin over it 
became red, iimilar to an abfcefs when the matter is beginning to point 
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the air recede, bu\ il' c:>:i!ir,'-d in il'.-i |'-ri. I own I could not 

ITjrijr&irc what the cafe really was. The woman dying in a few days, 
I was permitted to examine the body. That I might not interfere with the 
tumor, or umbilical hernia, I made an opening into the abdomen on the 
right-tide of the linea alha ; and on examining the cavity of the ab- 
domen, found every thing natural, except, a irctill p.iriirm (if the epiploon 
adhering to the infidt of the naiel ; but oppolite to the tumor, the 
parictes of the abdomen were in a natural Hate. On preffing the 



liart putrid, and was contained in a fac tolerably fmooih on its uindr. 
made up of comprcned cellular membrane, tie abdominal mufclcs and 
tendons forming 1 : ;M,il.::ior la,i_c^-, whiL.li extended as low as the in- 
ferior edge of Poupart's ligament. The contents of the abdomen were 
tolerably found; but when 1 itiipccLcd th: viktrj contained in the pelvis, 
they were found adhering to each other; the Madder to the body of the 



ifcending to the brim of the pelvis, 
s far as to the going out of the iliac 
vclLls, 
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veflels, which it iVsmni in iuvompn;, mut wlisn ii paJfed ftoin behind 
Poupart's ligament, i:(!iir«u:iii-:iri::! with (Ik- [-.uuar alioi'iimentioned. I next 
endeavoured io difiiivtr if thc.-e wire any loin mimical ion between the rec- 

found. Having removed Ihe whole contents of thTpelvfs, wiih'the 

the abdominal mufe'es as compofed pan of Inc fat, I found boil, the 
tectum and vagina perfectly found. The uterus had a polypus forming 
: rettum nor litems had any connection with 
: there was a finall communication hetween the abfccfs 
hat portion of the bladder which made part of the 
abfeefs being very much diTcalcd. 

From this hi/tory of the appearances of the tu 
the particular account I have given of th 
able to make his own obfervations, and draw his own conclulions relative 
to the origin of the air. It certainly sppraral to have been formed in 
this bag ; and ii was only towards the latter end of her life that it could 



on its ilifidc, n 
the abfeefs j b 
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air coming from the bodv, he t:i->k ali the ;'.c;elL.ir\ precautions to pre- 
vent the external air being carried into the ivi:er a.ong with the body, 
ul.i.L \i-..;:!m i\rMi:]jv li" a ;or,:^.-.uei-,i-c. ;l :!ie lr.dv cr part were Lm- 
mcrfed quickly, or when dried. But although his experiments feem to 
provi: this opinion, vet 1 imi Liu: thca- i^ a eirouinibnce the Dr. did 
riot attend to at r]v; '•■liicii render.; r'jem vc:y fallacious i i ir !:e 

did not conhder that water, commonly, contains a gnat deal of sir; 
therefore the globules of sir tai-ihr a : i rc.idily t-i-uic from the water as 
from the hody ; this circumitance make; it neceifary to afcertiin, by e»- 
periioerit, from wiv.-il.l l'r.'. :!,r ci:m.:s "Inch is 1 n>i li; [lie hotly when 
immerfed in water- 
Water takes up air in proportion to its coldnefs, until it lofcs the pro- 
perty of water and hei omes i upon ifii^ i.innipk wc may account 
for globules of air being found attached to the jkin when a part of the 
hotly is immerl'cd in water colder than itfclf ; for when we immerfc the 
whole body we incrcalc. the heal of the water, especially that next to the 
Ikin i and if we imrjierfe only a part, as an arm, it being commonly in 
li ::i:.i.1.t :|.!.'.ii:irv el water. t!:c wale: :i iii-.'.-_-.li.i:^-ly !:;rr».u:'i;;i; ;1 i.- ;.llo 
warmCd. As a proof that, it is the air from the water, and not from 
ihe furface of the body", it matters not what the fubltance is that is im- 
merfed, if it is but warmer than thewaten for a piece of iron heated to 

tact with it fo as to make it oart with i:. rtir. This effect of heat is 
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further proved, by making an experiment, with only this difference, that 
the iron ii !o he ten degrees colder thin the water; ill this cafe little 
or no ah will be feparatcd, and of courfc no bubbles be obferved. The 
bubbles of air do not appear to arife entirely from the degree of warmth 
of the water, but alfo in fome meafure from a folid body being immnfed 
in it, which appears to have a power of attracting The air, whole affinity 
to the water is now weakened hy heal ; for fimply heating the water to 
the fame degree will not feparate the air, as we find, by experiment, that 
no bubbles are produced i and this power ufattracling the air appears, in 
fomc meafure, to depend upon the ibliiliry of Hie body iminerfed ; at lead, 
bodies have a greater number uf i.il.Mrs in ■—•rtk.n ti> their folidity : 
for upon making comparative experiments between iron, (lone, wood, 
and cork, the air frp.Li.L<.:i1 ii.im tin: water upon the furfacc of the iron 
and ilone is in confiderablc quantity; that upon (he wood very final!, 

It is perhaps impoiiiblc ro determine, with ablolute certainty, the feat 
of digeftion; but it is more than probable it is principally in the Homaeh: 
this, hoivever, will not be equally the cafe in all animals. We may 
venture 10 affirm that, in the long contracted cefophagus of the quad- 
ruped, digeflion does not take place; and thai the fecretion of this 
part is a (limy mucus, poueffed of no power fimilar lo that of the 
galtric juice, being only intended to promote the eafy paifage of the 
food; while [lie lower end of the irfophagus in birds is exceedingly 
glandular, fecretes the principal part of the gaftiic juice, and is a 
fubftituic for tile deficiency of the fecretion in the flomach of this 
clafs of animals, which in fome is lined with a horny fubflancc. and in 
othcrb with a cuticl::. l>i:r .•en k: birj-j, the :.al <•! dtgcjlion is chiefly 
in the Itu.nadl ; tii- iince [terctcd iji the lower part o.'' rlic esophagus be- 
ing conveyed into that cavity. r l lie mucus le, rued Wj tlic other parts of 
the mfophagus, fnch ai the crop in thofc who have one, has no fuch 
power. It is poihble, however, ihar digeftion may go on in the lower 
part of the cefophagus ; lor ii" any :ii.;,-l:il-1; ha nee lliould be retained 
in it, as may happen in many :it" thefc who receive whole animals into 
the ftomach, as the gull and heron, who fwallow fnakes and fiili entire. 
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the mils of which may remain in the (ribrfiasiiii till the heal is digcllcd , 
in Inch a cafe the tail itlclf may likewife he aclcd upon. As a further 
proof that digcllion i; carticJ 0:1 |iri]ic:o.L.lly in 111.: <lo::ucll. Ictus obferve 
what happens to the yolk of an cgir in the bird nc-.vly hatched. The 
yolk is not in the leall confnmcd in the time of incubation , it appears 
to he referred for the iicuriihmcnt of the chick, between the time of 
hatching, and its either being Applied with food by its parents, or being 

taincd there till wanted. 

In thufe animals whofc licmach conlills of fevetal antics, the predfc 
plate where digcllion is carried on, has n been after taintd. I think, how- 
ever, it may be ftt [Wira- :. fait, thai digcllion goes on in the fourth cavity. 
This is bell proved by licdin:; the .animal with a ibbll.mce that, docs not 
require any kind of preparation for d:i;dl;'.ii], iiicii ,15 milk. Let a 
calf he kdled about half an hour alter it has fucked its mother, we Hull 
find the whole milk, 1:1 the fourth cavity, firmly t emulated, and formed 
into a ball i while the iiril, fecond, and third civiii:-:., contain o:i!v iueii 
food as requires m.lticatjm, and '.vhat ether preparation is nccelTary to fit 
11 fur digeltion ; inch animals have the power of conveying the food from 
tilt irii pha^ns, cither (': rhr- rii ll r.r fourth cavity, according to the na- 
ture of the food! and. for this purpofe there is a groove leading directly 
from the cefophagus to the fourth iiomach, which I fuppofc can he con- 
verted into a canal when wanted. 

It is probable that dijituaun.L liluwils carried on in the duodenum, ef- 
pecially in its upper part ; w hich may arife from two caulis ; one, the 
inteltinc moil probably fccrttiiig tilt (attic jirice with the iiomach ; the 
other, fomc of the gallric juice, and alfo part of the food, having palled 
into the intcitinc btlr:r^ it I-.:, d brjur . ..i. . r'.; d i:i ui elivie. 

Although the Iiomach is the feat of digcilioi'. it is not filch appinjiri- 
ated to that pur-poit : in many animals it is not to be coniidcrcd as only 
a digefting bag or hags, but in part as a rcfervoir for food. This is molt 
remarkable in the ruminating animals, where the firft Iiomach or bag is 
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OBSERVATIONS ON DIGESTION-. „r 
merely a rcfervoir, and in ihis refpect is analogous to a crop. It is the 
fame in the porpus, and, Ibdievc, in moil animals of this dais : although 

It cannot be fupfx'^il that lhr:y l.:!U7:i the f: i^::i, liny have not the power 
to mafticatc. In fotne animals, who do not ruminate, there is not the 
fame nccclhty for diftinf! pouches; the flnmacli tlmie-forc cr>nhii= ilthcr 
of one bag, lingly ; or with appendage!, j, in the p:\;ui. But tlic whole 
of this l.ig is no! endowed with the property of le. . (ii:g (he gjl'Uir juice, 
there being a part whofe Aruchuc is very different from that appropriated 
to digeilion, which is covered by a cuticle, as in the firft, fecond, and 
third ftomach of the ruminating animals, and in the fiirft ftomach of tire 

this! This circumilance takes place, in a {miller degree, in the horlc. 
This increafe of the caii:v c:" the :t..-jnr.ch , and irs having appenda^s, 
beyond what is nctefi'.iry ti.-j- d^-.-iii.-,!'. aim-.;, is peculiar to thofe animals 
who lake in more food than what ii immidiar^y var-.ted, or which re- 
quires a certain degree of preparation prior to digeftion. The crop in the 
eagle is of the firft kind; and the crop in the gallinaceous fowls, and 
the firft ilomach in the ruminating animals and porous, is of the fecond. 
It is the difpofition of fuch animals to fill thefe cavities, and the quan- 
tity they contain, makes them feldomer require being filled ; it is prob- 
ably the fenfation produced from this fulnefs which gives fjtisfjiuun to 
tlic animal, and takes off the further defitc for food, fnnilar to what hap- 
pens from filling tlic lli)in:>( 1 1 i-.iLll I'ftiihci animals, "ho having no fuch 
pmriiion, arc longer and oftener employed in purfuit of tbod. 

I Ihould be apt to fnppofe the power of the gaftric juice to coagulate 
milk and fomc other animal itistfilagc-r. is a tcfl of tlic llomach being the 
feat of digeilion ; for although milk may be coagulated by other fubftanecs, 
yet witeii luiiud in that ilatc in the ftomach, it is probably for the pufpofe 
of digeilion as milt, n,if .: i:i'.t natural fiiliilanLei, require being co- 
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n^ul.: sL-J bi^r^iC l.-.iii Ji ( '.c:k-.'.. I Live ii.ieij tlii' o.i?uin1iii:r ro r .v-r 
in the ft (.math of every animal -.vl.iiti I have examined for that purpofc, 
(lit; mull j'uiii^l iiuwii .o [■.;>:![-;; ;ir..l there ,-.ppe!id:i,';ei. 'vhi.h I 
h.ivc cmilider..! only as re ["vers preparatory to njjjcllion, as the firft 
lloinacll in i! K rjimiulm/ ji'.iiii.U. ami the crop in birds, hive i.o fucll 
pmver. 

The call.-K-iiii.o ii a riuiJ vi-e^h.rt |-.:ifu:^t : an;! a little i.ltilh or 



inonly found, 
the ftomach'. 
diipoiition 



Iih lined [ii ihpp.jle rli it tin-].: is any aei;i i.i [i:e ;',.i:lrie 
or cflcntial pari of ic, although an acid is very com- 
Vhen no vegetable matter liJi been inlrodneed into 
add is incnalcd in foinc dileafa, and in others 
■ ii it may he dedroyed ; which may be the reifon 
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OBSERVATIONS O 
The procefs of L%;fli m , diiTirs from every other natural 
the change of bodies. Ii is by no means fermentation, lilt 
tihiliewhit n kinl'i- ir. for fermentation is a fpontancous ] 
is that natural fucccilion of changes hy which vegetable 
matter is r.:.hncd Ei" 1 cai []i ; third': 1-e wirkU" ;Li . 

tion, which convciln hr.h ar.ini.-.] vegerablc fubilai'.ccs 
in the formation of which [here cannot be a dccompofiticn 



poifons. It X? a 1"p;-r-!e^ of :.-irnrT;;!i.'ii. [*•■> fiil'ihzi'Vi milking a third j 

cal procefs can effcdl. The chyle is compounded of the gaftric juice, 
and digcihblc fubflanccs when perfectly convirtril ; .n'.d it is probable that 
the quantity of ^utrk i j itu i- ivjarlv to -li.i t part of the food that 

is realty converted into chyle ; if fo, it demonflrates the necefliry of 
a very quick frcrctio];, r:j iupplv a quantity fo very confiderablc ; but it 
is not loll to the contention. 

The progrefs of the eonverfion of food into chyle, is often well feen in 
the ilomath of animals at different times after feeding, or even in the 
fame meal. Fillies ire good fnbjeas on which to make obfervations fbr 
this purpofe, as they fwallow their food whole that food is commonly 
filli, and often too large to be i-omjik-te-ly Ei [rnir^,[ into the flomach. 
As they do not malticate their food, it is not adapted to the cavity of the 
ftoniath; and we therefore often M r i c L p.m ul" it !,in; ; in the ojfophagus, 
a circumftanct from uhi.h the ctmjvr.rtivc jirojjrds til" uige [lion brsomci 

It may alfo be well obferved in the flomach of a dog, in which the 
whole tliat it contain! h::.= Ken Lwalk.wtd it the lame time. In tile great 
end the food will be but little illtir'.J \ rn'*;,;^ 1 1 .l middle, more i and 
towards the pylorus, will be liroilar to what is found in the duodenum. 

Z i From 



From the ftruclure of the ftomach in ruminating animal!, they are 
adjpscd to affill our inquiries on this fuhjeCl -, becaufe whatever is 
fwll lowed in a hard folid [arm, and unfit For digdlfen, requiring lo be 
ruminated, as ineraliL.- h«]U, wili l^'il'h i.c thrown out when returned 
into the mouth to be mafticarcd - or il may lie a long time in the firft 
fiomach without being either thrown up or palled into the fourth, as I 
hive frequently fcen j therefore the chance of its getting into the fourth 
liomaeh in a proper time to fit it for the ohjccl of an experiment, being 

thrldars. ' S S 

Live or frefli vegetables, when taken into the ftomach, are nrlt killed, 
by which a flabbinefs in their texture is produced, as Lf boiled, and then 
they begin to be acted upon by the gaitric juice. 

Meat appears to undergo no change, as preparatory to digeftion, but 
Teems at once to fubmit to its union widi the gaitric juice : for after it has 
been ailed upon, firft, it appears to lolc its texture ; then becomes cineri- 
tious in colour i next gelatinous! and lali, chyle. The firlt. change made 
upon milk, and feme other fecrelions, as the yolk and white of an egg, 
is coagulation ■ after which the gaftric juice begins to acquire a power 
of union with them. 

The nrlt. change which is produced on animal fubllances, out of the 

fecond of the three changes which takes place in digciliuu. ?.rd i". oniy 

It appears from many experiments, that the digeiied or animalized 
part, when carried into the inlcftine, is attracted by, or clings to its 
villous coat as if entangled among the villi ; while the excrementi lions 
part, fuch as bile, is found lying uncunncftcd in the gut, as if fcprated 
Com the other. . - 

The food of moll animals confifls either of vegetable or animal fub- 
llances , and vegetables fcem intended to fupport one clafs, with a view 
to its being the food of another. Although there are dalles of animals 
intended tofubM on each particular kind of food, yet they do not all 
invariably keep lo the fame kind in every flage of life ; many being nou- 
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All itomachs do not equally digelt the fame fubftatice, although it he 
their natural food. The caterpillar digclrs the exprrtied juice, but not 
the fubllance j while othtr anim:.]; arc iambic of difiblvitlg the whole. 
Soroc animals, as the common cattle, can feed on i variety of vegetables 
although they may hive a preference | hut there arc others that wiH 
hardly eat more than of one kijuL T;>i' the [.afc with infcils in ge- 
neral, and the filk-w:irm "ill (Liiivcly luudi ai;j- thing but mulbeijy. 
leaves. I believe tliofc that live upon animal food arc no! lb refolded 
in their choice. 

It is probable that, all animal and vegetable fubftanccs are equally 
capable of being digciled, if equally (oft in their texture* butfome being 
much firmer in that icfpecl, and others alfo united with indigciliblc mat- 
ter, as the earth in bones, they more itrongly refill the powers of 
the galrric juice, therefore maiiic.uiu:, r.mi t; :t'.i mtion , become neeeflary 
to bring them to a fimilar continence. But fubllances may be rendered 
too foft i for a fluid is difficult of digeftion : we may obferve tltat, 
nature has given us very few fluids as articles of food; and to render 
lb: ik- ili vi- I; ii >!]:. l.^1:ji. v.f [Ik: ili^i ilive flowers, a coagulating prin- 

allign a^alon for a fluid irate being unfavorable to dlgeAion ; more par- 
ticularly as it fecms eflenlial to fermentation and chyrnical Iblution. The 
neeeflary degree of lolidity is, i Ihould fuppofe, tEiat of curd, or what is 
produced by the coagulation of animal mucilages, as of the white of 
an egg ; but this is only igppofirion, founded on the idea that nature's 
general principles are riLilit, i.ll riv i.:rrL , i"|>-.-i.Li:ii; j-ari? heing adapted to 
one another, except when monftrous, cither in form or aftion. 

Mallication is the efledt of a mechanical power, produced by parts par- 
ticularly provided for that purpofe, which Jrc if virions kinds, fitted for 

iubcing ectc ^ 'vatfrocijai and 
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iL^asti ihe^ion.^and c'rtny^her 




inning tribe renders the food Jit to be 




for disunion. The licond is, that 


of the galtric juice, by breaking ihi 


;lulition, lint cxpofes it to the action 


riihmeiu i.- coutr.incl and d;:c;id;d : 


from the powers of digeition. And 


the third is, that which b:uile-' jnd 


dhiots the food by chewing, before 


it is received into the Ilornath, as 


happens to molt vegetables; which 


maflication, although of confident.! 


e fcrvicc, is not abioii:;<lv iK-ecfory. 




food. 


The hulk, of all the feeds of pi 


ints, altboilgb a vegetable fublrancc. 




oral ibtei whether this arifes from 


the nature of the hulk itfelf, or fi 


om its compadtndi, I am not quite 


certain, but am inclined to fuppo- 


"e the hit; as wc find the cocoa. 


which is only a hulk, is digelhble 


when ground to a powder and well 


bnilcd. We know likcwife, that cuti 




animal fubilauces, are not articled 


. in the firil inilance, hy the gallfic 


juices yet if reduced iii Papin's dige 


Itor toajelly, that jelly can headed 


upon 1J1 t]ic flomach; He mult ther 


eforc fuppoft Alt, a certain natural 


degree of folidity in animal and rci 


etable fubftancta renders them indi- 



gcfliblc. This compaelni,fs in the hulk fecms to be intended to prcfen'e, 
while under ground, the ij-.n;i.-ou*. p.i;t of th; Iced, in which tlic living 
principle is placed, ai she huli. ha' rrdv.bk tin o:her power of refilling 
purrcrliciitin tun what arifff from it. r.otliire. Whatever may be the ufu 
of the hulk, it mult be connect d with the vegetative procefs of the plant. 
The fame purpofc of prefer i' .Hi Ml is prdi.-.bl/ Llrifwtrcd by the Ihells of 
all ova. Although !n:IU a-r r,:H . iuuhle of being dinblved in the 

grcc nltcctcd by it, which if k::----- |i by its fuelling in the flomach j yet 
it can only take up a certain proportion of it, but not fufficient to con- 
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hullis Ibcmfclvcs. 

The elTemial oils of vegetables and animals arc indigcftiblc ; but arc 
folublc cither in the gaftric juice or chyle, by which means they become 
medicinal, from their Ilium, a ling puv.vri. The tUcntiil oil or" i-c;c tables, 
but more part it d a rly tliat cf animals, no.ih! ibem to pervade the very fub- 
ftancc of thofc animals wtii)fj IijoJ cuiii-iiiii much uf this oil. Tims we 
find Lea-birds, whole conlla.it food is filh, tjftc very llrongly of fiilij 

year, as the wild duck, base il >i c.ulc ..nly ;t luch iL-.uiuis. This fafl is 
fo well known, that it was hardly ncccllary to put it to the tell of an 
experime.it i yet I took two ducks, and fed one with barley, the other 
with (prats, lor about ■•- month, and kiiLJ both at the lame time ; when 
they were drcucd, the one fed wholly with Iprats was hardly eatable, it 
tailed fo ilrongly of fi(h. 

Although bon-* arc i:i r;;:t cct^|ioll-.] r.l aiuin;ii faliftance, and fo far 
di^cllibii 1 , vcl lliey r^v.iirc it!c;i :cr pjv.T; i'.-" 'ii^iiiu:] than common 
meat, from the animal fubllance being guarded by the earth. Thus the 

even the animal part when deprived of its earth by an acid i nor will a 
bone fubmit to putrefaction fo readily as meat, being guarded by the cal- 
carioos earth ; thertfijr.i animali ■.'.In. Hit upon others, and fwallow them 
whole, as the heron, more eaiily digell bislc tliiln thriit who are not ac- 
cuftomed to txaHcm bones, as the crow and magpye, who commonly 
only pklc the flefh. 

The degree of cafe, or the contrary, wiih which fiibilances ate digelled, 
will not o-ily arife from a d item ice in (iilidity, but from a difference iti 
the ftruilurc of the parts themfelvcs. Brain, liver, mufcle, and tendon, 
arc di ^cllilile in (lie cider here put down. 

There is not only a difference in the degree of readinefs with which 
rise vari >'.u kind: of nalural food are digeilcd ; but thefc eatl alio be made 
ro undergo char.^LS liy art, tli.it i.-i.Lr [hum lliil more cafy of digcilion. 
For it appears that both boiled and roaftcd, and even putrid, meat is 
eilicr c: diLeHion that] raw at lead [ have found it fo ill my experi- 
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incuts. Tliii may be f.i|n-nk-il Co ariJt in th; two Lint, from their juices be- 
ins; tnaa-ilaicJ ; hut "ill not hold good with regard 10 the putrid, A raw 
c^;; i- tbjui'ht mure --j.il".- nf 'ii.;i :i-:i than i'.n e^;; bard hoilcd, although 
the raw one mini be Ce-v'-iL'-Li- i.i tin llosi ..lull bclore it can be digeftcd. 
It may be obftrved, that whit is cify of il^ulUmi in one ftomach will noi 
be fo in another, in which laic caic the ftomachs, I believe, are not 
healthy. 

the fublbnce in part bring found in the feces ; for if a dog is lid 
with tallow, hi; excrements will confilt of a fomewhat firm unftious 
fubltincc | lb that the oil is only digefted in pari. This circumftance of 
fame part of the fbo.i, rlii:ii:;h di:;i f:il'!e. no: acccd upon by the 

jrallric juice, may arise from nvtitnufaj firil. many parts of vegetables 
being tco firm in tejslure to be digelled in the fame time with the other 
food, arc thcrefoie carried along in a crude Hate, together with the chyle, 
into the duodenum ; and fecondly, from the rtomach at the time being 
fo much difonlcre.i m ic .ii;'.!i i 1 1 1 1 'i-r f--."".: ! ■-■ . Vi'r kn:.iv that food may 
lie a confldcrable lime in the llomach, when difcafed, without being 
digciicd. Food has been retained in the llomach twenty-four hour;, a:i.1 
thrown up without being in the lcall altered ( the animal at the time 
not requiring nourishment, as is the cafe with thofc who go to rctt in the 

The [u-.viTi of di-ciliii:', may, in fome inftances, be afcertaincd by the 
iippii.ii-.iiii. i; of liie c:iL'-.:::ic-,c, i:i which if the food appear not to be much 
altered, wc may conclude, that tl'.in rov.-er lm h.i.i little or no influence 

appearance pure blood, not having even bfl'its colour. 

Animals cat in pmportiui] m ll:o t[nrj:iriry of nourilhment contained in 
the food, of which the Itomich, fiom in/linci, appears to be ienliblej 
and alfo in proportion to the powers of converting what they eat into 
chyle. A caterpillar, perhaps, cats more in proportion to its Eic than 
any other animal that lives on the. fame kind of foal, not having the 
power of cnffolving the vegetable, only of extracting a juice or infjfion 
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from it j for the liit of le:;f c-nnzs away cat in.-, hiiy toiled up and harden, 
cd j bul by being put into water unfolds like tea. 

There arc few animals that do not cat animal food in fume form or 
other i while there are many who do not cat vegetables at all ■ and 
therefore the difficulty to make the herbivorous cat meat, is not fo great, 

food or *e other, the animal will certainly die, rather tha'rT break 
through that natural law, but may be made to violate every natural 
principle by artificial means. That the hawk tribe can be made to 
lied upon bread, I have known thefe thirty years , for to a tame kite 
I Jirft gave fat, which it eat very readily -, then tallow and butter ; and 
afterwards fmall balls of bread rolled in fat or butter, and by decreas- 
ing the fat gradually, it at laft cat bread alone, and fecmed to thrive 
as well as when fed with meat. This, however, produced a difference in 
the eonfiilencc of the excrements; when it cat meat they were thin, 
and it had the power of throwing them to feme diffancc ; but when it 
cat bread, they became firmer in tenure, and dropped like the excre- 
ment of a common fowl. Spallanzani attempted, in vain, to make an 
eagle eat bread by itfelf ; but by enclohng tltc bread in meat, fo as to 
deceive the eagle, the bread was fwallowed, and digelted in the llomach. 

The excrements of animals we may fuppofe to be that part of the com- 
mon food which is indigdliblc j and as food is cither animal or vegetable, 
each of which is adapted to diflina clalfes of animals, it is natural to 
believe that the eicrementitious part of each will be different! and when: 
the animal feeds upon both, that die excrement will be of a mixed na- 
ture | although this appears probable, it is only true in lome degree ; 
for other circumilanccs mult be attended to, as the mode of digeftion, 
and whether the animal has a crcum and colon, with their peculiar 
form, all which varieties have a connection with the changes the food 
undergoes. Vegetable food produces more excrement than animal, and 
this according to the kind or parts of vegetables. The woody parts and 
hulks, which ate indigelhble, produce the moft| the true farinaceous 
part the leal! ; why there fliould he any at all from the farinaceous, and 
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animal fnbfiancc, except what had eluded the aftion of the digcltivc or- 
gans, is not calily accounted for. 

All 6™ hire a tendency to potre&aioo, but leaft in thole animals 
who feed on vcgct.ihltf. Indeed, the c.vtrcmenl from vegetable food 

in general very foon become putrid; -ui.l r-\<-^[ i.;r;ii before they are 

they have, it is very ihort, fo that the excrement is not long retained, 
therefore has lefs time to become putrid. When the facts ftagnate lb as 
to take on either the vinous or putrefaclivc fermentation, air is let loofe, 
which will he according to the nature of the fermentation, roofl proba- 
bly, from the vegetable it will be fixed, arid from die animal, iiiiLjmtuble 

The fixes of mod animal] are tinged by the bile, which in fome 
gives them a ycllowilh green colour , in the bird they arc generally 
green, but fomctimcs white, from being mixed with the urine. The 
faxes of the maggot appear to be loaded with bile, for bcfidcs being 

of a nut that has a maggot in it. Some kinds of food, when not wholly 
digcibed, give a tinge to the faces, as grafs to the excrement of cows. 

Thofe animals which feed upon vegetables alone, commonly have their 
fates fomewhat folid i but thij will v. ; ;y sxccrfiii!;; ir. the lir.it i:l i:n; ve- 
getable, whether green or dried; therefore the kind of feces would feem to 
depend on the nature of the ijidigcfiibls: part cf the food, and muft vary 
according to the digdlive ]«v,ns in dirlirrent .nim.ili ; an animal that 
feeds upon grafs, has the faxes much foflcr than the fame animal when 
fed on the fame kind of grafs made into hay, the feces of the herbivorous 
animals being fofter in the fummer than the winter: but green vege- 
table food does not produce foil fans in all animal.. ; ior die caterpillar, 
which lives upon the leaves of vegetables, has its faves stimuli dty , and 
we find in ionic ruminating animals, as Ihcep, t]]L;t the diritrem e ijs ihe 
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fecc:, daring luznnier v.'i^^r, j r - [ncoriliiif raUir. Mi:i: ^Ll.lJrLi pt.ij, 
and birds, that live prin.i pally upon vegetables, have their cax.i I a rsju. 
and the colon long, i! many of the ruminating animals. Some have 
the colon both Ion;; Mid l:iry, as the horfe, and llie rat tribe; which 
circumllance has c.ji- :i,Lci-.i Ml- trlV.:-; ™ the faces allowing them to be- 
come dry : in a few of the ruminating animals, and of the rat kind, they 

The fees of quailm ic.i,, ilu! live upon anima! food, arc commonly 
foft, and in birds, are fluiJi but in fuch as live on both animals and vege- 
table;, they arc in confidence of a milt nature, and will be more or lefs 
foft, according to the food. ]f a dog is fed entirely o:> jnim d kibilainv. 
lis fteces will be foft , if wholly on vegetable, as btcad, they will be- 
come lb hard as to be expelled with difficulty. 

Soil [,:;:. ^-ini made fomc experiments, to prove tint dincilicn [■ carried 

appearances in the.dead body. An experiment, although it may be very 
well and accurately maile. li> :ar a: ihv experiment goes, if it does not 
preferve a ckfc co.nnc;-.io:i with the rwpcit to- which it was made, the 
condition; r,> H: drawii !:i:m it raniiot i.'.-refvoiHl -.vnh t[;c inler.iir;.:. 
This is cxaftly the cafe wiih the experiments of Spallanzani, which al- 
though they prove that meat was digefied in the ftomafh after the 
animal was killed, (which no one doubted) yet are not at all calculated 

which they were managed, rather tended to prevent that cffbft from 



!■:■.■,! ,:i;..:.l-.i. j.l i;ul .ii '.eiie.!, '.-ua:- ioiuid in i.i- .l;i:.':cr,M;n ; .1 tin;::; l!ut 
could not have happened, if a cclistiiir. of die aitions of life in the invo- 
luntary parts had Liken pl;te when .ifble life terminated. There had 
been an adlion, and moll probabiy a fecrction, in the ftomach. The 
only experiment that can be made with any probability of a decided rcfult 
is, to kill the anuiul while the ihxtiao i> empty, and obferve what af- 
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tsrweidl lakes place. There are very few Itomachs that have not, when 
examined after dealh, fomc of the inner villous coat dellroyed ; which 
may have been done by ihe gaftric j nice in the duds of Ihe glands which 
fccrctc it. 

Dr. Stevens, in an inaugural dilTcrtation, puhlifhed at Edinburgh 1777, 
gives a number of experiments on digeftion, fame of which are well de- 
vifed, to afcertain ilie fubllinces that are eafieft of digeftion, the thing 



mal I cannot conceive, as ] have reafon to believe it has no! ihe leaft 
power r.f [lii;:flijlg ; ii'V.i iliLiijlil l1::n!.[ ..'7_v t]ii]L hay Could have 

been wholly digefted in any ftomach. 1 [is experiment which was made 
on fuWlaticcs out of the body, pn;«. thai I he gsllrk- Juice is nol able 
in all cafes lo prevent ihe vinous and acetous fermentation in vegetables j 
v. lii.Ji i. jruuuifli: 11;::: I li-l I- 1 .-- ■ .I'e:i pl.Li?.- in ;he Jiving body, when 

the lloniach is weak, lie Icenin to be in I'jms arprei'.cnlion for the tifcry 
of the [tormch itfelf, from tlic aflion of fo powerful a folvcnt as tlie 
gaftric juice : he i; L r ]e];r];J. Imv-cve:, lj 1 1 : l ' -i- tint the living powers 
of the animal may be a guard againli fuch cffeils ; but is ftill dilpofed 
K fuflicicnt. 

A: be indeed very weak to allow 
of its being digefted; and in tint cafe I iufpcfl the iccrction of the 
gaftric juice would be fb defective, as to prevent fuch eflccis being pro- 

Dr. Stevens gives two cafes, '.vit!: i'.k .liifeftion, to prove that the living 
ftomach has not always the power to refill the action of the gaftric 
juice : but he has not made it clear, that thole very ftomachs might not 
have been digefted after death. The appearance of the edges of the 
hole fliould have been more piuik-uhirl) ik-ft-ribf-il ; f.ir if it took place 
before death, it is probable it was owing to ulceration, which I have 
lumctimcs lean. Men lliould be very accurate in a iter raining fitt;, 
bcftjre thej- advance them, efpecially when ihefe are either to Overturn a. 
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received opinion, or 10 eftablim a new one. As to the fiifl, of living 

;,n;i:i:ils i'ee.a. I 'A' a I ■ ' :|!.:] .ii^r.d, .V. ;V:f;- |'r" : M ; ;:r^ ; IL LL [ Lj rv h ,.1 

are citing oyilers every day ; but this does not prove that they arc digefled 
while alive. In tm e*p::irr:i-[it; made 011 ruminating animals, and the 
i!ug, a; [he vegetable we;-enr:i !b readily dieted as the meat, he concludes, 
" It is poffilile every fpecies of animal has it- peculiar gaffric liquor, 
capable of diflblving certain fitbllances only"; which is cerrainly nor true. 

Mr. Senebier rehles Lu:ne eipe.-im::nt:i made by Mr. fiofle, upon him- 
lilf, and which hardly contain any thing, except a curious conjecture 
of Mr. Scriebicr's, that diiremion of the itomach is the caufe of the 
fecretion of the gait.ic liquor. He mentions the fnbttances, both animal 
and vegetable, which arc not digellible ; then thofc difficult of digeftion ; 

and what retard it , but if we are to judge of thefe facls from the experi- 
ments he has made to afecrtain them, I am inclined to believe they have 



ON THE DIGESTION OF THE STOMACH AFTER DEATH. 

The following account, of the Stomach being digeftcd after Death, 
was drawn up at the delirc of the late Sir John Pringle, when he was 
("relidciu c:" t-c Kcy.;l ^e.ntv \ ar.d art L;rn;t.i which led to this 
is as follow: I was opening, in 111- r-eier-f?, 1 he body of a patient of 

opportunity of giviri : r hi;:; i::y ide.iq lelVecling it ; and told him that, I 

this fubjefl at fomc future period ; but lie defired me to give this fad 
hy itfelf. with my remarks, as it would prove that there is a folvtut 
power iu the lloniath, and be of ufc in the examination of dead bodies.. 
An 
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An accurate knoivlt. !.:■; nf" ilm a;i;«:.!ra:i.'« in animal bodies that die of 
a vidian death, that is. in [aM health, or in a found fete, ought in 
lie cona.kred ii- a ::c^cf^:v ;i.j:^ali..i 1.>: jiuk;ing of [lie (late nf the 
body in [hole (hit aw difeafed. 

But as an animal body undergoes changes after death, or when dead, 

aiiccs in dead bodies. The difcafcs which the living body undergoes 

in the dead body : v.iih'jat t!ii; ! m I -.li^e, ■■a;- ii:i;:mcnt of the appear- 
ances in dead bodies mnii c.ucw be very imperil, or very erroneous; 
we may fee appearances whkh are aatLiral. ami may flippofe them to 
have arilcn from dik.lfe; m may fee dilealed parts, .unci fuppolc them i:i 

death, which was really a tanicijueiK-s ut it ; or we may imagine it to be 
a natural change after death, lihen it was truly a ditcafe of die living 
body. It is eafy to fee therefore, how a man in this (late of ignorance 
mull blunder, when he comes tti . uri^a the appearances in a dead body 
with the fymptoms that were ohl'crvcd in life ; and indeed, all the ufc- 
fulnefs of opening dead ho. lie! depends upon the judgment and fagacity 
with which this foil of comparifou is made. 

There is a cafe of a mixed nature, which can neither be reckoned a 
piocefs of tile living hwdy. n.'i "I tin: ikad ; ii pirtkmatcs of botli, inaf- 
much aslts caufe arifes from life, and the effect cannot take place till 

fome general ideas concerning the canfe and cftccls. 

All animal fliblUncc, when uiihei! with the living principle, cannot 
undergo any change in its properties but as an animal ; this principle 
always ailing and preferring the fuhllanee, poirerfcd of ir from diflblu- 
tion, and from being changed according to the natural changes which 
other fubflances undergo. 

There arc a great many powers in nature, which the living principle 
does not enable the animal matter, wi:li wliiih it is combined, to refill. 
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via. the mechanics] and moll of the llrongcft chymical folvcntS. It ren- 
ders it however capable of refilling (lie powers of fermentation, digeftion, 
and perhaps federal oilier- , which art well known to aft on this fame 



taken into the ftomach, are" not ill the leaft arTecled fiy the powers of (hat 
vifcus, fo long a^ tin.- ■.iniiz-i] ] [in. r. j-nin- j ln-nre [t is that we find 
animals of various ki:uls living h (he lliiinaeh, or even hitched and bred 
there : but the moment that any of thufe lofe the living principle, they 
become fiibjeft to the digeftivc powers of the ftomach. If it were pof- 
fiblc for a man '5 hand, for example, to be introduced into (lie ftomacii 
of a living animal, and kept there for Tome confiderablc time, it would 
be found, that the diflblvcnt powers of the ftomach could have 110 crrcft 
upon it i but if the ilniij 1i.i:l;; lipiiratcd from (he body, and intro- 

ceccd iluj tlic fame ftomach, we Ihould then hnd that the ILemadi weald 
1:1 m^ili. -.:■.]-*■ aft upon it. 

Indeed, if this were not the cafe, we mould find that the ftomach it- 
felf ought to have been made of indigcftihle materials, for if the living 

tog that procefs, tlwflom^h itfclf would be digeited. ^ 

But we find on the contrary, that the ftomach, which at one inftant, 
that is, while pjftfcl of the living piinciple, was capable of refilling 
the digeftivc powers whidi it ecriliimd, the nest moment, viz. when 
deprived of the living ] -:irn:i]ilc. if iticlf capable of being digefted, either 
by tlic digeftivc powers of other ikmaclis, or by the remains of that 
power which it had of digefting other things. 

From thefc observations we arc led to account for an appearance which 
we often find in (lie ftomachs of dead bodies ; and at the lame time they 
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Throw a confutable light upon the nature of digcllion. The appearance 
which lias been hinted at, ii J ilillblution of the ftomaeh at its greateil 
extremity; in cunllqutna: of which, there is frequently a confidcrahlc 
appcrture nude in that vifcus. Tlic edges of this opening appear 10 be 
half diffolied, very much like thai kind of diflbtution which fletliy parts 
undergo when half digefted in a living /broach, or when diffolved by a 
cauflic alkali, viz. pulpy, tender, and ragged. 

In theJc cafes, the contents of the itomach arc generally found locfc 
in the cavity of [he abdomen, about the fplcen and diaphragm. In many 
fubjefls this digcitive power emends much further than through the 
itomach. I have often found, that after it had diffblved the itomach at 
the ufua! place, the contents of the ftomaeh had come into contact with 
the fpleen and diaphragm, had partly diifolved the adjacent fide of the 
fpleen, and had diffolved the diaphragm quite through ; fo that the con- 
tents of the ftomaeh were found in 0.v. : civil; of tlie tliaras, and had even 
afiedted the lungs in a finall degree. 

There arc very few dead bodies in which the itomach is not, at its 
great end, in fomc degree digefted ; and one who is acquainted with dif- 
fections, can caGly [race the gradations from the fmalleA to the greateft. 

To be fenfiblc of this effect, nothing more is neceffaty than to com- 
pare the inner furfacc of the great end of the ftomaeh with any other 
part of the inner furfacc -, what is found will appear ibft, fpongy, and 
granulated, and without diftinct blood-veffels, opake and thick ; while 
the other will appear fmouth, thin, and more tranfparcnt ; and the vef- 
fels will be feen ra:jiilyin.^ iii if- iu!i:ir.:-.cc. and upon fqueezing the blood 
which they contaiii from the larger branfbtfi In the Loialler, it will be 
found to piis out at the digeited ends of the velfcla, and appear like drops 
on the inner furface. 

Thefe appearances I had often ieen, and I do fuppofc that they had 
been feen by others i but 1 was at a lofs to account for them ; at firlt, 
I fuppofed them to have been produced during life, and was therefore dif- 
pofed to look upon them as the came of death j but I never found that 
they had any connection with the iymptoms ; and I was itill more at a 
lofs to account for thefe appearances, when I found that they were moil 
frequent 
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frequent in thofe who did of violent deaths, wliith made mc fufpcfl thai 

At this time I wa= emplcycd 111 m.iki:ifr many tsncrimcnts upon digef, 
lion, in diiiercm animals, ail of width were killed, at diftiirnt times, 
after bring fed with various kinds of focd ; Ibmc of them were not opened 
imm-.'ijrtly dei:h, a:'.;i : n :>.i"C of them I found the appcaranees 

nhovc.L jit;jl:ci in thu iijinaeh- I'c.r perilling tfu impair'- :.bv:\l iiii?.:L- 
ticn, I procured the Itotnachs of a vaft variety of Kibes, which all die of 
violent deaths, and may he faid to dis in perfect health, with their 
ifimaehs eommonlv :u!L (r, them v.- ■.•:.:^i-l:L". of iii;*eitifj[i ft 

diltiuilly , for as they fwallow tlieir i'"o:l ivhole, th.it i?, without maiU. 
cation, and fwallow filh that are much larger than the digeftuig [-art 

f™u. s» .hi b,.Ly, .," L k ™»r «». *. p." '»"- 




no longer capable of refilling (he powers of that mcnflruum, which it- 
fclf had formed for the digeftlon of food. With this idea, I &i about 
making experiments to produce thefc appearances at pleafore, which 
would have taught us how long the animal ought to live after feeding, 
and how long it Ihould remain after death before it is opened; and 
above all, to find out the method of producing lite grcatcH digcrtive power 
in ill:; living llomach. 

Thefe appearances throw confiderablc light on the principles of digef- 
tion, and (bow, that it is neither a mechanical power, nor contractions of 
the ftomach, nor heat, but fomething fecreted in the coats of the flomach, 
and thrown into its cavity, which there animaliles the food, or ailimi- 
latcs it to the nature of the blood. The pwer of this juice is confined 
or limited to certain fubllances, cfpeciallv of the vegetable and animal 
kingdoms j and altl^L;!:': th:- ru iliri.L;:ii i; <\i|\!Mc o;' i.o::!; ir.^Lvciici- 
ently of the llomach, yet it is indebted to that vilcus for its continuance. 
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EXPLANATION OF THE PLATE. 



A Portion of inteffinc of a hog, the peritoneal coat of which is covered 
in leveral plica with dull pellucid cyfts, containing air. 
It was Tent to me by my friend Mr. Jcnner, fnrgcon, at Berkley, who 
informed me, that this appearance is found very frequently upon the in- 
tcltines of hogs that are killed in the furnmer months. 

A The portion of the mefentery. 

E The portion of inteitine on which the air-cells are fituated. 



ON A SECRETION IN THE CROP OF BREED- 
ING PIGEON'S, FOR THE NOURISHMENT OF 
THEIR YOUNG. 



rjpHE nouri 



the different Ilages through which every animal pallis, 01 (he food adapted 
to the fupport of each, in their dirtiiicl conditions and filuations. We 
ate likewife to include in this view, that cndlcfs variety, in the means by 
which this food is procured, according to (he dais of (he animal and the 
particular ilage of its euiftence. If the food was the lime through every 
period of ihc life of an animal j if every individual of a tribe lived on 
the fame ki;n!, ^nti procure! ir the mode, our fpecnhiinns .<.juld 

then admit of a regular arrangement. Hut when we fee (hal (he food 
adapted 10 one fta S c of an animal's life is rejected at another and (hat 
animals of one clafi are in form relpcfts fnnilar to thole of another, 
having hardly any food peculiar in d^mielvei, ;li; fuhjccl becomes- lb 
complicated, thai it is no( furprifmg if we are at a lois to arrange the. 
various modes by whi< h ;;sii::uls are nnurilhcd. 

Animal life may not improperly be divided i.id. [bice dates or ftages. 
The firft comprehend' the preJuO.o': cl' I],:- a uiui.il and lis growth in the 
foetal (late: (he Ikond toiimiei'efi ivhtu it c!i!cj-c> i"m;n that ilate. by what 1 
is called the birth ; yet for a certain time mull, cither mediately or in» 

tncdialclv. riu 1 lor fnip^ji I ; (lie third, may be faid to> 

lake place when the animal I; fit and at liberty to acl for itfclf. The firft 
.and third Ilages arc perhaps common to all animals ; but there are fomc 
el.illi::, lithe;, i[:i.ic: ^ F ccc. v.iii.:li l-ei:i l:i 1 1 . i e c r,ti Itcurid iiuj;e, kit 
pfs dircftly from the firft, to what is the third in other animals. Of 
thofe requiring a fecund ihsre, the nahy.ii and tin viviparous animals 
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tot THE SECRETION IN THE CROP OF BREEDING PIGEONS, 
continue to derive their rrjumlmcnr. i;ri UK" Jiately from the parent* while 
the oviparous are icr i'j:i:c liji .- ]!-npi.-le.i !>.■ e ll:L:|1.]. ic^ o j L _-. ! ^ l ^ ] L - 1<_TB:"Lt J 
with them, and refcrved for that purpofc. 

There is infinite variety in the means by which nature provides for the 
fupport of the young in this fceond ftage of animal life. In many in&Bs 
it ij encctcd by the female i:;iU:i:tiic]v dep. ■.'tin- the egg, or whatever 
contains the rudiments of the animal, in fuch a fituation that, when 
hatched, it may be within reach of proper food : others, as the bee and 
blackbcetlc, colled a quantity of peculiar fubftance, which both fcrves as 
a nidus for the egg, and nourillmienr m the ir.- ;:;.-^:, when the embryo 
arrives at that ftatc. Moil birds, and many of the bee tribe, colled feed 
for their young ; when at a more advanced period, the tad; of feeding 
them is performed by hoth male and female, with an exception in the 
common bee, th^ ■■>"^ <'>«■'> <S "liii-li ;,].: not iVii !>y either parent, but 
by the working bees, who aft the part of the mirfr. There is likewife 
a numher of animals capable of fupplying nouriihment proper for their 
offspring, during litis fecond flage, immediately from their own bodies : 
which mode of no'.n iuW-iit Im liirliui ti. Wen fuppofed to be peculiar tn 
that clafs of animals which Linnxtts calls Mammalia ; nor has it, I 
imagine, been even fufpecred lo belong to any other. 

I have, however, in my inquiries concerning the various modes in 
which young animals are riuuriihcd, dilcoicrcd that all of the dove kind 
arc endowed with a limilar power. The young pigeon, like the young 
quadruped, till it 15 u;j.i:Jt uf (ii^cliiiig the common food of its kind, is 
fed with a fubftance lecreted for that purpofc by the parent animal : not 
as in the Mammalia by the female alone ; but alio by the male, which, 
p.':hap.:, fririiilbe? t!:i:i ii-.itriiueiil ij! a .ie:: e. L irill ni.rc abundant. It Js a 
common property of birds, that both male and female are equally cm- 

endowed with the fame faculty, as they have the power of throwing up 
the contents of the crop, and feeding one another. I have feen the coclc 
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THE SECRETION IN THE CROP OF BREEDING PIGEONS. 153 
paroqust regularly feed ihe hen, hy firit rilling tus own crop, and then 

ihcy are very fond of the perfon who feeds ihern, may likewifc be ob- 
ferved to have the affion of throwing up the food, and often do it. The 
cock pigeon, when he carcfTw ills lien, perform; rhc dine kind of aftion 
as when he feeds his young 1 but I do no! know, if at this time, he 
throws op any thing from the crop. 

During incubation, the coats of the crop, hi the pigeon, arc gradually 
enlarged and thickened, like what happens to the udder of females of 
the clafs Mammalia, in [lit ttrm of uterine gellation. On comparing the 
Irate of the crop when th- lui.l i- n;t lining, with iii ap;-iarance during 
incubation, the difference is very remarkable. Ill tile full cafe it is thin 
and membranous -, hut by the time the young arc aliout to be hatched, 
the w!uk' h exeep: 'vb. : .t lit:; on the L:;ich<M. thickened, and takes 

convey a quantity of blood, fufiicicnt for the fecretion of this fubllaiicc! 
which is to iiourifti the young brood fbr fome'days after they are hatched. 
Whatever may ho the confidence of this iiibitancc, when juft fecrcted, 

in fuch P a form lla.-c always found i[ iifthe crop ( and if an old 
pigeon is killed juft as the young ones are hatching, the crop "ill be 
found as above defcribed, and in its cavity pieces of white curd mixed 
widi fomc of the common food of the pigeon, fuch as barley, beans. 
Sec. If we allow either of the paicr.ts r.-. ;he young, its crop, 

when examined, wdl be difcovcrcd to contain the fame curdku iuklaruv; 
which paiTes ftom ihence into the Iromach, where it is to be digefied. 

The young pigeon is fed for fome time with this fubftancc only, and 
about the third day, fomc of the common food is found mingled with 
it ; and as the pigeon grows older, the proportion of common food is 
uicreafedi fij that hy the time it is feven, eight, or nine days old, the 
fecretion of the curd ceafes in the old ones, and of courfe no mort will 



■ Vide Plate II. 
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he (bund in the crop of thi: younj, Ir is a curious faSt, thai the parent 
pistil; Il.li at hrii n [im'tr Ui l3:r*' '.' till tiiia ami without any mixture 
of common food, sil tlii>u-0i aft.-rw,i,,K h.th are th.iu-.vn up anoiding id 
the proportion required for the young ones. 

I have called this fubftance curd, not as being literally fo, bin as reftm- 
bling that more than any tiling T know : it may, however, have a greater 
rdcmblancc tu curd, than we are perhaps aware of; for neither tills ft- 
crction, itor curd, from which the ivlity h.:( been jwrilal, fecm to contain 
any fugar, anil do not run into the acetous fc men tit ion. The property 

i-iijjjulaliir: is eouluicd li. til; fabl'Miice ititli", as it produces no lucll 
cfTefl when miied with milk. 

This fecrction in ills pijji-Jn, lil:e all other animal fnbilaiiccs, becomes, 
putrid by ftandLij ; thiayh not ti) rcuiily as either blood or meat, it 
lelijUn^ piHrcl'.ulKui ibr a ' 0 .:lbl- ; -il'!^ time ^ nciliicr will curd, much 
pruned, become potii'i 1j ['jen as di:!-; blood or meat. 
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PLATE I. 

THE "op, taken from a pigeon "-hen it hail no young ones. 
The crop in the pigeon is probably more in []>= middle of the neck 

laterally, from the ojfop'hagus^ whili-bi molTother birds it ifa little on 
one fide. The rrLphago^ of tliol't !>irJ: u ho have crops, may be divided 
into two, a fiipcrior and Inferior. The fiipcrior is that which leads from 
the mouth to the crop ; the inferior, from the crop to the gizzard. 
The crop was inverted and diflended with fpirits. It (hows the 

A The innsr iiirfu. 1 oi" if:e i'lv-Li i '- nfophagns. 

BB The infide of the two projL.-ima b-.:,s of the crop. 

E The inferior O-'fophigas [r.i.li'i.i rroin lire crop r.> the gizzard. 

D D D D Glands fiiuaied on the lower part of the crop, and continued 

into the inferior cdbphagui, 
E A glandular llrm'inrc upuii ihc inner fiuiire of this u'fuplugui, juil 

before it terminates in the gizzard, for tlie [uirpofc of ferreting » 

fubflance analogous to the gaftric liquor. 



THE crop, from a male pigeon, while Ihc female was breeding, to 
illOW the change which takes place it that time, on its internal 
furface, fur the purpofc of feeding :i iii'.ibii'-^ v, li is to nourim the 

The crop is prepared in the lime way as in Plate I ; and the only dif- 
ference in the appearance is the glandular llruclnre on the inner furface 
of the two lateral projecting bags, which is not ten at any other time. 
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ON THE COLOUR OF THE PIGMENT UM OF 
THE EYE IN DIFFERENT ANIMALS. 



IN the eyes of all animals vi hir.h 1 have examined, [here is a fiibftancc 
approaching to the nature and appearance of a membrane, culled [lie 
pigmcutum, which lines the choroid co.it, and is fomcwhar Gmikr to the 
retc mucofum which lies under the cuticle in the human body ; and there 
is alfo fomc of the fame kind of fubftancc dilfufed through tlje ccHuhr 
membrane, which unites the choroid with the fclcrotic coat. My intcn- 

on this fubftatice, and its ufe, confining myfelf to the confidcration of 
that portion which lhc- the r::r,:c;: ch'K-oidcs i:i tli^ dais Mammalia and 
in b ire! > : in dun;.; ihh 1 :"hitll :i:t:' take ii'.ih'c of the .lirtrrc-ncc of 
colour occurring in animals of the fame fpecies. Although the appear- 
ance of this fubftanee in the eyes of fome fifties might illuftrate the 
fubjeel, we cannot avail ourfelves of it, as we are not fufficiently ac- 
cjuainted with the effefts of light on the eyes of that dais of animals. 
The propagation or continuance of animals in their diftincTt daffes, is 

tolerable degree of Imiformiry : hut hi the individuals of each fpecies, 
varieties are every day produced in colour, ihape, jizc, and difpofition. 
Some of thefe changes arc permanent with refpeft to the propagation of 
the animal ; becoming fo far a part of its nature as to be continued in 
the offspring. 

from their fpecific character ; but Nature is lefs uniform in its operations 
when influenced by culture'. Confidcrablc varieties arc produced under 
fuefi 

tiblc of imprcEon, as u vary Nature's alliens ; sad this is even einied iiilo propjciiion. 




Digitized by Cooglt; 



ON THE COLOUR OF THE PIGMENTUM Or THE EYE. 



fncli cireum/lances -, of which the mod frequent arc changes in the co- 
lour. Thcfc changes are always, I believe, from the dark to the lighter 
tints i and the alteration is very gradual in certain fpecies, requiring in 
the Ciuarv-hird icvcral generations i while in the crow, moufc, etc, it 

Ilill approaching nearer to it in the young, thin in the parent ; being 
fomctimet to dun, at others to fpotted, of all the various Ihadcs between 
the two extremes. As this alteration in colour is conftantly from dark 
to lighter, may we not reafonably infer, that in all animals fubjcfl [o 
fitch variation, the darkeft of the fpecies (hould be reckoned nearelr to 
the original ; and that where there are black of that kind, the whole have 
been originally black. _ Without this nippoiitkin, it will be impcflible, on 
the principle I have Hated, to account for individuals of any clafs being 
black. Every fuch variety may be confidered as arifing in the cultivated 
Ante of animals ; but whether, if left to thcmfclves, they would In time 
iei"u:nc their original appearance, I do not know". 

The colour of the pigmentum of the eye always eorrclponds, I be- 
lieve, with that of the hair and Ikin, efpecially if the animal be only of 
one colour; but is principally determined by the hair ; and the moll: 
general colour is a very dark brown, approaching to black,. from whence 
it had the name, nigrum pigmentum'. The colour differs in different 
clalTes of animals, often in the Cunc clafs, and even in the fame fpecies. 
In the human fpecies it is moll commonly dark ; in the ferret kind always 
light: and its dilicrcn^ nf cikimi- i:i [be i.'.t-Le '.■■'-.■x:'- i.; evict::; fsrii the 
variety oblcrvablc in the eyes of different people. There is even a difference 
of colour in the lime eye in many clafles of animals; in all of the cat 
and dog kind, and perhaps In moll part of the granivorous. In fome it is 




ON THE COLOUR OF THE PIGMENTUM OF THE EYE. icr 
partly black, and partly of ihe appearance of polilhed filver : and in many 
cllffes, [he variation from dark !■ nl' t.vn [-■■lour: - for in the cow, in 
fheep, deer, horfes, and I believe in all animals feeding on grafs, there 
arc, in Ihe fame eye, certain portions of it white, and others of a fine 
green colour. The difference in colour of this pigmentum, in the eyes of 
different animals of the fame fpecies, is very remarkable; in ihe human 
fpecies it is of all the different llia.les between black and ■ knoll white ; 
and the fame variety is frcn in rabbits, mice, crows, blackbirds, Sic. 
but in tliefe it is of one colour only in the fame eye. Every fpecies is, 
perhaps, fubjeer to fuch variations , and fome of thefc deviations ire fa 
cs Inordinary, as with propriety to be denominated monitions'. 

The variation in the colour of the pigmentum in different fpecies of 
animals, fcems to depend on a fixed law of nature ( but the varieties 
which are met with in the fame fpecies are much lefs conftant, being 
merely different Hades, approaching to black or white. But the cxtra- 
0:iiLi;.rv cirX'.iijilUncc in. r.ciii L ? lomc:ir:'.o<. uiiulu.illy li^linr i:i in Jivi— 
duals of the fame fpecies, and this difference is ibmerimes flatting up in 
the offspring without any hereditary principle to account for it. 

The human fpecies is a llriking example of the colour of the pigmen- 
tum correfppnding with that of the ikin and hair ; and though the Ilcin 
and hair of one pcrfon differs very confiderably from the ikin and hair of 
another, yet it is not in fo great a degree as in many animals. There 
are cattle perfeclly white, white Iheep, white dogs, white cits, and rab- 
bits j but there arc few of the human fpecies that we can fay are per- 
fectly white. They rather pals from the black into the brown, red, and 
even light yellow; and we find this pigmentum, although only of one co- 
lour, varying through all the different ccirefpondingihiries. In the African 
negro, the blackncfs of whofe hair and Ikin are great dillinguilliing cha- 
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rattcriftics, this piiriiKnturtt is a'..'a icrv black. In the mulatto, who lias 
not [lit: fltin fo dark US the African, but the hair nearly as black, ihis 
pign:-.:ntum is of n ihade not quire :o iijc-.\ v. : docs not approach 
fa nor to ifae middle lint as the Ikin, rather following the colour of the 
hair. In people of a fwarthy complexion, as Indians, Turks, Tartars, 
Moors, &c. we find the hair always of a jel black, and this fubllancc 
of a much darker brown than in thofe that are fair. In thofe of very dark 
complexions, and luivins; very lilack hair, sllhwgh defended from fair 
patents, the fame thing holds good. There « few fptcfa of animals, 

or with lliadcs of the fame. Many fpeeir* are conftautly lighter in fome 
pans of the body than in others ; and, with a few exceptions, animals 
are generally lighter, as to colour, on the lower, or what may be called 
the ioiL|i:rt::, than on the upper or backparts. The fair man or woman 
may flridtly be conlidercd as a fpottcd or variegated animal. In many 
pcrlnn*, the hair or the head, eyebrows, cyela[hes, beard, and hair on 
Ihc pubes, all vary in colour. The hair of the three firft may he called 
final, and are oftener all of the lame, than of a different colour; the 
two lalt are to be confident as adult hair, and are commonly alike in 
colour, which yet frequently varies from that of the firms , the laft is 
more liable to change its colour than the other ; and the change is gener- 
ally that of growing darker, cfpecially on the head and the eyclalhes'. 
This difference in the colour of the hair, on different parts of (he body, 

people inhabiting many of tire northern climates. 

In animals which arc variegated, let us obferve the colour of this pig- 
mentum, and we fliall find it regulated by fome general principle, and 
correfponding with the colour of the cyclafhcs. The magpie, for in- 
ilance, is nearly one-third or fourth part white : and the two colours, if 
blended, would make the compound grey ; but the cyclases being black, 

* The hair growing grey, is nor in the leifl te the prcjent purpofe, -. 

the 
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the pigmentum is Mack alfo. We fometimes met! Willi people whole 
(kin and hair are very white, and yet the iris is dark, which is a fign of 
a dark pigmentum ; bul if we examine more carefully, we (llall alib find 
that the cyelallies arc dark, although the eyelids may be the colour of 
die common hair. 

As the colour of the iris in the human Ipecics is probably a prcfump- 
tivc, though not a certain fign of the colour of this pigmentum, Vra may 
be led to fuppofc that in thofe who have the iris in one eye different from 
that of the other, this fublrancc will likewifc differ : hut this I cannot 
determine, never having examined the eyes of any pcrfon with fuch a 
peculiarity. It is not an uncommon circumllancc in feme fpecics of 
animals , the Angola cat fcldom having the colour of the iris the fame in 

In people remarkably fair, whether they are of a race that is naturally 
fo, or what may be called monilrcus in refpect to colour, as white JSthi- 
opians, Kill we find this pigmentum following the colour of the Ikin and 
hair i being in Tome of a light brown, and in others alrnoft white, ac- 

All foals are of the fame colour, nndChalever that may be, as they 
grow older it generally becomes lighter, therefore the pigmentum in 
them is almolt always of the fame colour, and does not feem to change 
with the hair. This change, however, is only in the hair, and not in 
the fkin , the fkin of a white or grey iiurftr being as dark as the Ikin of a 
Mack one ; yet there is a cream-coloured breed which has the lltin of the 
fame colour, wfiofe foals are alfo of a cream-colour, and by infpefling 
the parts not envered wiLh hair, fuch as the muuth, anus, llieath, &c. 
thefe, and the pi;;i]i:T.1::r!i of the i-vo of f.i'l: lw:i<>, are found of a 
cream-colour likewifc. 

In the pigmentum of tile raMiil kind, lluTe btc all the degrees of dark 
and light, correfponding with the colour of the hair i yet there feem to 
be exceptions to this rule in lumu ''kite rjbh.c. with black eyes, and 
therefore with black pigmentum ■, but in all i/lcjc is cither a cir- 
cle of black hair furrcunding the eye, or the cyelalhes, and the Ikin 
forming the edge of the lid, is alio hl.icr.. In minv white cattle, this is 
D d alfo 
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alio obfervahle ; and in ilwl breed r>!" tbgs t idled D.nci, fqmc hive the 
hair furroWKlin* <:ne eye hl.uk, vdiile the h.iir Unrounding the other is 
white ; and the iris of the one i. often tighter than that of the other. 
This cilCItmlhncv, nf lilt iri* i:f uue eve lieing lighter ill colour than that 
Of the other, is a common thing in the h'.im.i-i fptciei ; and Ibmetimes 
only one-h,iif "I the i-i- i- light, •■ irh:.iit ;:\' .iiliueue in the colour of 
the cyclafli, or eyebrow, Whether rhi- dirieix'iicc in the colour of the iris 
of the two eyes, in the fame animal, \~ owing to the pigmcntum being 
different in colour, I do not know : although I rather fiifpeft it is (broe- 
thing fnnilar to the white i::: in hur:b. which makes them what is 
called wall-eyed. 

The variation of colour appears mod remarkable when a white IbirtS up, 
cither where the whule Ipccies ii blati, as ill liie crow or blackbird , or 
where only a certain part of the fpecies is black, (but permanently fo] as 

parents who are fair, fhould as much be confidered as a play of Nature as 
the others. All thefe lufus Datum, fuch as the white negro, the pure 
white child of fair pirents, the while tmr, the white blackbird, while 
mice, fee. have likewife a white pigmcntum correfpoiitling with the co- 
lour of the hair, feathers, and fldti. 

Befides the eircnnill;l:ne of .ir.hii.il.i of the fame fpecies differing from 
one another in colour, there :11c fune dill '.n(\ it i-; which are, as far as 
we know, always of a light colour, and in than loo this piginentum is 



i equally difpofed all round the optic 



- OF THE COLOUR OF Tin; PIGMENTUM OF THE EYE. 10s 
nerre, and is, on the whole, bro.itler tli.ui it is com muni; fo-.rnd in 
quadrupeds. Hon- fir this iui-MiM fi'if.ue is a:i approach towards the 
filli kind, in which it is wholly of this metallic white, f will not pre- 
tend to faj'i hut it i. juuh.iHf tli.n, as the animal is to fee under want 
as well as in the air, its h.ini; citcirlar, may he fur it- hctter correfpond- 
ing with the form of tin; eyelids which open equally all round; this 
feems alio to correfpond with what is okiiiahlc in lilhcs, as they arc 
without eyelids. 

The colour of the pi;:i:'.c:;t'_in, whether white, or green, or both, has 
always a. bright liirlace, cl ■. v.- t i 1 1 -j: iikc poliilieo metal ; which ap- 
pearance, euiir.^1 1ii::ilji.;.L: '■■ tery cap.::.[c :;l t.i'ei ig on, as we fee in 



cafc*i whether thefe effeets are limilar, or if one cafe illuftrates the 

It may be afltrted as an undoubted fact, that the light which falls on 
the retina, coierins a white pijmei;!iiiu, has more effect than when it 
falls on the retina which covers a dark one : which is known by com- 
paring the virion of thole of the fame [pecks who have the pigmcntum 
wholly dark, with thofe who have it perfectly white; and fcmethirig 
may be learned, by :, limilar r-o:;v.viriii'n of anim.ils who have it only in 
part white, with thoti: whkh h.'.ve it entirely dark, although they arc of 
different fpecics, is it is rcafomhlc, from aiir.lngy, to liippofc that feme 



One might be almolt tempted to fuppofc, that 



ICS Of THE COLOUR OK TIJE PIGMENT DM OF THE EYE. 
Ol" [:!'.!•! 1 1:].;; [h:: [li'krfnt :'l:t^ II the 10 tllC light, according til tilt 
qM.mliiv L-,1 lie.i,r ruq-rirn: ; c." .:■> ir.'jvm.; the -l 1 :-,! y[L^l]i;i^ iLii[!i':'.ir higher 
or loner : hut we arc at prefem unicquaintcd with any potvcr in the eve 
In- whiili thvle .t^ioi^ ran be performed. 

.r when a eat. or dog looks it lis in Ihc twilight, 
in a fill! light tl 



,< r l.„:, ,!, 



-lit from 
the light 



[peries ; of the fecond, the fern.-! will fcrve as an example. 

Thofeofthe lllinun fpetiej. ith:i luv. the pi;:iiM.-i:lum nl" J liglit colour, 
fee much belter with a lefs degree i-t iiglit il;,in tluii'j who have it dirk: 
and this in proportion n> their fsimelj : fur «hui tin: hail is quite white, 
they cannot lie at nil in "pen df.y, ivitlumt kimtn.; their eyebrows, and 
keeping the eyelids almoft Ihut. In many 'of title inftancH thcic is 
an uniferlal glare of light from the pupil, tinged with a Ihade of red ; 
this colour, moft probably, arifes from the blood in the veilels of the 
choroid coat ; I hive obferved that the pigmcntum is ihi:in-ii when it 
is light ; fo that fomc of the light, which is rencfled from the point 



■ How fir this it really [hi 
piflili| Through [he fubllancc of 
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OF THE COLOUR OF TETE PIGMENT DM OF THE EYE. ,„ 7 
light is Ids oflenfive. When in a room, he turns his eyes from the win- 
dow; and when made tr) cvralc his fact' to the ]iehr, or when out in the 
open air, he knits his eyebrows, half Hints his eyelids, and bends his head 
forwards, or a little <:o'.vn : y-t the -i^itt :^:ir; Id: oli;in\iotL3 to hi:n 
now than formerly, probably from habit. Such pcrfons appear to be 
nearer lighted than people in common ; but I apprehend that arifes from 
the pofition into which the eyelids and brows are thrown, which not 
only in a great degree eKcliides the light, making the objeil faint in pro- 

we nearly clefe our eyelid-, anil knil ::nr -rye!' rial's, *vc can fee a fmall 
object m 



entirely while. The lame thing 13 to be ohlcrvcd in a certain dillinct fpc- 

piginentum beine. 1 ■ 1'. 1 1 ; r.i 1 U- v.liin- : rkic :.;ii:ea'- I'dlig intended to. fee 
in the dirk, and their mode of life not espoftjig them to the light, they 
are liahlc, in a niucii s_-rJL.; (cf d.^K-e, Ui .litedec by Itrong light. 

.If it is allowed as ['.-ulialile that. :il animal liavi::^ tin: |iigniLi:ti]iu 
divtrfified, the object to be viewed is thrown upon the lighter coloured 
portion -. how does it happen that fuch are able to bear the light lirjt^r 
than thofe who have the pigmen mm altogether of a light colour? Perhaps 
it is not the illuminated objeel itfelf that is offenfive to the retina ; but 
thai dift'ufion of light in the one kind of eye, which docs not happen in 
the other. 

Having dated the faels, and the general effect; arifing from the niverfi- 
ficd pigmcnlum, let lis next confider the manner in which the encfl ii 
produced i— That fnch animals fee better with little light, than thofe 
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i< pL-ri".?rjncd, and r ;k.;t - ra!:e! piacc '.vhcre the pii'.ilicr.tiim 

is black, or ln.-r.i-Jj- £i; and v.iic.-u the L^rt.-.leir. quantity of cxisnul light 

j , required. 

'Hit retina, arihn 1 , - : i r ■i:^oi ,, ;;m opaque, is yet fo tranfparent 3? To 
allow a ccnliderablt o/.i ntity of li: 111 in yjd through it. For if tllis was 
not the cafe, there cl:M i.:a be t d I e a ' i:i tile appearance of the 
eye which I have been l:l r.:i ■;. Tlii: vays which pais through, we may 
fuppofc, door do not ft I i;i:i in tbeir jiauagc ; ami wt may alfo fup- 
pofe, that only tlmfc v.!ii,h flrike a-ainft the retina are the caufc of fai- 
fatiun ; hut this is not the prtitar inquiry the e;:' - which pafs through 

pigmeiltUin, are there [iifjl-.'le.l' <■;' aLYO-Jjri-; to the li:r!i(1;n:; pm-crj 

of tliat fubftance. Jf the pigmentum is hljck. the rays will then he 
abferbnl and entirely loll ; therefore in fiich eves vifion can receive 
.10 afliflance from it ; ami coniVqucritfy a tunllJwal.lc quantity of light 
required 1;: p:junee i! .ri.fj';. -. iiu:i : kit i i It -.vIlm have fomc part 
of thi^ j'i^jiiciLtoni whits v.e find (hat (lit of Indit which pail 

through the retina, are reflected back again; and in this cafe it is not 
unnatural to foppoiL: that tha vclsicd rays i'l thtir pallage back, will 
ftrike ajMiufi [lit retina sad ir.crtalc t i i u pti-.ier of vilion. It is evident 
thai a conliderable -.■crtiuu - J L i_ -" terv.a.xi i lliro'ai-h the retina, which, 1 
ftifpedl, is partly loft on the inner furfacc of the lateral and forepart 
of the eye, where the piL.;:l'.eariim i; liliifk, ulliio tl-.e remainder paflcs 
through the pupil, and i; apah: thrown !in the i;i>iccl looked at. The 
next thing to be coiifsricj-e.: is wbeih-.-r the ihapc of ibe eye is fuch, as 
ivill ll-.m'.v the r;;y;., " lii. h if iron:'.:, i:ia r'Ti-i.i. b;;ck upon thst mem- 

brane, in the fame or nearly in tin' Unit place at that rlir.iii^li which they 
originally came. The eye being a Iplitr-.', or approaduiij. to that figure, 

cxaftiy in the fan 1 1 I I I he line be 



paffage through the cliryftallinc humour, will lie fent out of the eye in 
the fame lines in which they entered, and be thrown on the. very object 
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THE USE OF TITE OBLIQUE MUSCLES. Jt , 
from whence ihey came. This feems [o be in a great mcafnre the cafe. 




will be a fiiflicicnr anfwer, Ihould it be objected that the lime lort in the 
palling and rcpalTmg of the rays may prevent diflillcl vifion; fur it h 
known, thai if an illv.minal buily iv iiuik id mme Slickly in a circle, it 
v-ill aii^.u ill- ;l circle of fire. 



THE USE OF THE OBLIQUE MUSCLES. 
Muscles arc the naive parts in ai 



ployed in regulating that motion : as happens in moil joims. And in a 
whole part, delline.l 10 a variety of nvMio:,, -.-.mi templed of fmallcr parts, 
intended likcv.ke to have their d':',:n;: inn-ipjii, we find mufcles appro- 
priated tor the p;ir;>-.;[- ..i' kcLpn:.' iiinn; ili.i '■ | r c - h\sd in a particular 
pqutlon, while the whole part is to be moved by other mnfcles, according 
to the nature of the action to he performed. This will, perhaps, be bell 
i I In lira ted by atttmili;- t,» what takes plate in the eye, confidering it as 
part of the head. 

The eye being an organ of LCiil'c, ivliieli i< To r.-iee/e imprellions from 
without, it was iu.\r[";-.ri i! ;:i!:tilcL be a hit to give it. motions that kind of 
direction from out- hn.lv t.) snotlltr, ai ■.lonhl permit it, bciriJ iiiipiefil.t 



1, 0 THE USE OF THE OBLIQUE MUSCLES. 

by the various iurrouiiiiiiig object:; ; .-rid it wat alfo nceellary, that there 

Ihould be a power caps-Mc oi iiv.1, when our body or 

For the better undevitai-.dir.;," thi- ;iliiin of punting the eye towards 
objects under the various circ urn fiances of virion, it will be necef- 
taj 10 mention, that the eye it fiimiihed with nrofcte, feme of which 
in the quadruped, bird, amphibia, and fillies, ate called (taught, from 
their being placed in the direction of, or parallel to, ilic axis of the eye : 
and two, I believe, hive always been named ublique. Of the llraight, 
Cane animals have more than others. There are four llraight mufcles 
which arc common to moll animals ; and tliofc which have more, have 
(he additional mulllci inlertcd immc-.iiatelv in the evehall, on its poftciior 
furiace, and furrounding the optic nerve. The four llraight mulLlcs, which 

object to objefl, but alfo neccflary that there Iliould be a power to keep 
LI u:i -:v ■■i.:: ..'.i.^t llie i:ii m^;n i:tc:iti'.e : [Iiltc] - k the 

to objefl, hut likewiic to keep its point of vilinn lived upon anv particular 
one, while the eye is moving progreffivcly with the head or body. This 
it the ufcofrhel'c mufcles, when the parts from whence they arifc ate kept 
fixed refpecting the olivet" tj-.^ eve ij f-oii-.te.: rc ; ii'.it it i' often iiccciiary 
while the eye is fixed upon a particular object, that the eyeball, and the 
head in which it is fixed, mould fhi/t their utuation refpec-mj; i t oV.iur^ 
and this would alter the direction of the eye, if the mufcles had not the 
power of taking up an action that product! a contrary eflect, that is, 
kce[iing ill'- fni nt i a' jiliTtinn of til'- r;infdes as the fixed point, bycaulmg 
their fibres to conti.i'.': n.'- i:.li.i:; a-i :lie '11 i _- i . : - :ii [he maiiles v:irv their 
poiiticn rci'pcetiug the object. From all which we find thefe three modes 
of laion produced s firft, the eye moving from one fixed object to ano- 
ther -, then the eye moving alutisj ivith ;i r I objefl in motion ; and lull, 
the eye keeping its axis to an objea, although the whole eye, and the 
head, of which i! makes a part, are hi motion. From cither of thefe 
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motions taking place u nsrly, or being comhincd, the eye is always 
kept tomrdi us objefl. In the two firll modes of action, the origins 
of the mufclcs are filed points refpecling the objeft j and in the lift, 
the object becomes as it were the centre of motion, or fined point, com- 
manding the dircftion of the actions of the eye, as the north com- 
mand; ihe <ii-c::iLv, of ;i..\![l-. 1l! thu f> L i\ i;i inch it is placed be 

performed by tile flr-sijlll ninnies ; fur the head being a fixed point, they 



object:, the axis of lilt eye, and [lit pint nf lenfarinii, (lionld all three he 
in the fame rtraight line. Hut this docs in,; tAu plan in all movements 
of that whole of which the eye makes a parti for brfidcs thole which we 
have already taken notice of, the head is capable of a motion from 
(houldcr to ihouldcr, tiie axis of which i5 through the axis of the two 
eyes, from tilt fori; tu tin: bickpiit. Ir 'lir.a^i lie licit: jkljvt,:, thai lei 
diftinct vifion, the object mil be fixed icfpciting the pupil of the eye, 
and not in the lull allowed to move over its fnrfacc'. To prevent my 
progrelfive motion of r!u: <l:y:r over ihe retina o; the eye, ntbtr from 
Ihe motion of the object itfelf, or of the head in fame of the motions of 
that pair, the ltr;lv_-:ir :-|nl".l.< aiv y :c.\ i.'i\l b.i.; K-cn explained j but 
the effects which would arifc from fome other motion of the held, as from 






nc the fixed point, then the head itfelf 
Thence appears the ncceftity why the 



E e 



fhouldrr 



THE L'.T OF THE OBLIQUE MUSCLES, 
liouldcr to lliouldcr, cannot 1* combed by the action of the ftr.iiglit 
milil.i, therefore die obli.pje niul'.Li arc provided. Thus when wo 
aok al an obiecl, and at die lime lime move ou; heads to either fhonl- 
kr, it is moving in the arch of a circle whole centre is the neck ; and 
if courfb the eyes would have [he time quantity of motion qn this 
uiis, if the oblique muffles did not fix them upon the object. When 
:he head is moved towards the right-fljoulder, the fuperior oblique 



Ik Itli-ihouliler, die eves m;v he fixed upon an ohiccr, 
looking at it while the head is moved to die right-moulder, 
of the head produces a greater cflcft upon the eyeballs 
coutitcraclcd by the action of the oblique mufcleaj and 
:e find that the oblique mult It; let jo (he eye, fa that it 
return:, into it". nalu:Ml i:-. ilx arbir. Whether this 

is [leii'jmiul ay till ns:u:v.l daitidty of the parts ; or whether the atlta- 
LTUiiill ubii.iu'.- [r.Liltlc . Liki 1 up i]il eijUjo .ml reinftate the eye, I do not 
know. If the head dill continues its motion in the fame direction, then 
tl:- fun- L:-bli'jiiL' niufj' 1 ; 'i;'::in a'l anew, and go an aelui'.;, fo as 
to keep the eyes fixed on the object : as this motion of the head feldom 
takes place uncomhincd widi its othet motions. Tome of the llraigllt and 
oblique mufcles will be employed at the fame tune, according as the 
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A DESCRIPTION OF THE NERVES WHICH 
SUPPLY THE ORGAN OF SMELLING. 



T 



no doubt, if their phyQology was fulKclently known, but we Ihould find 
the dillribulion ami complication of nerves l"o immediately connected with 
their particular ufes, as readily lo explain many of thofc peculiarities for 
which it is now fo difficult to account. What naturally leads to this 
opinion is, the origins and Dumber of nerves lieing conftantly the lame ; 
and particular nerves being invariably deffined for particular parts. The 
fourth and fisth pair of nerves arc remarkable inftances of this ; and 
we may reafonably conclude, that every part ins if particular hunch 
allotted to il> and that however complicated the dillribntion may be, 
the complication is always regular. There are fomc nerves which have a 
peculiarity in their conrfe, as the recurrent and chorda lympani j and 
others which are appr.iprii-.Kil M particular L-:i:"ati.>rs as rhofe which go 
to four of the organs linl'c, llciug. liLM:i:i:;, 1-;;clli;:g, and tailing- and 
fome parts of the hxiy tir.in.; pe.uliar k-:ifit:(,iL.-, (a., the Hamad) and 
penis] we may, without impropriety, include tile fifth, or lenfe of feel- 
ing. This general uniformity, in courfc; connection ami .lii'lrilmtioa, v. ill 
lead us to fuppofe that there may be fomc other purpolc to be anfwered 
more than mere mechanical convenience. For many variations have 
been defcribed in the dilTcdtions of nerves, which 1 believe to have arifen 
from the blunders of the anatomilt, rather than from any irregularity 
E c 2 in 
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[lijii- number, tr.- .\:i:ii ':] t-i .:r:j. distribution, or conned 

each oilier, We oW.::v? nn <ucK an i funnily ill vcAlls cairvi 
bat iini p-.rlLL-.ii^r i-iirroilj- iii^-.-LTi-vL by varying their origin l 



lair, regularity is mil Id's tiilntial than in lilt veins. Whoever, there- 
fore, dill-overs a new artery, vein, tit lymphatic, add. Utile to tlic (lock 
uf [lhyliiili.gicil knmvkdgi: ; luii Ik- wlio ditinvtrs a new nerve, or fur- 
lllflies a more accural: dakriptiui of die ili.liilui'inn of thole already 
known, affords us information in thofo points which are moil likely to 
lead to an accurate knowledge of the nervous fylltm : for if we confider 
how various are lb: origins of tile nerves, although all ariling from the 
brain, and lusv.- l!:iTI-i.iii llie , :n urr:il.ii:i >■!■ a<l:i].iing them, we mull 
(uppoli; a vaiiitv of itfcs (o ariic. out of this peculiar ttruclure. Indeed 
if we rcf!eft on the adions ariling immediately from the will, and affec- 
tions of the mind, we mud fee that the origin, connection, and diftri- 



ir Hill it is the Gillie br:mh. S-| 1 1. ' faO. rn.i, :i:iR- jporc from a variety in 
he Wits they bell]:]- !■> ihm r-y v:ritty in th.- rerves rheraletvcs. 
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TilE NERVES OF THE ORGAN OF SMELLING. itj 
In the furomcr of 1754, I employed royfelf principally m tii:1c.it In 2: 
the nerves faffing oui of the flmll * in doing which I was, of couric, led 
10 trace many of liu-jr rr.imritioiu '.vilii tin: Lt- lion: the medulla fpinalis ; 
and mi allifted hy Dr. Smith, then purfuing his lludics in London'. 
The belle ro trace there nerves through the foramina of the flrull, 

dered (oft, and that the prts might be as firm as poflible, and at the 
fame time free from any tendency to putrefaction j eipeciaily as it was 
Jammer, the acid was not diluted with water, but with fpirit. When 
the bones were rendered fofi, 7 [ iirfne.i my intention, and in the eourlb 
of the dilllfliou dilhntred [lit lirJl pir nf n:-rv,:s ; and having made a 
preparation of the parts in which they were fo-jrul, I immediately liad 
drawings nude from ihem. u-idi a view tu have ritefcntcd the account to 
the Royal Society, but other I'-jrfuilp prcvcmei: it". Engravings "ere 
afterwards made from thell: drawings ; and the preyaration was repeatedly 
(liuwn by Dr. Hunter, in his cuurlcs of jnatumy. who, at the fame 
time, pointed out that alteration in the mode of tcafoning upon thofc 
nerves, which would naturally arile from (his dileovcry. In this dilicftiuu 
apallv : 1 i;:t- the nith ua;r, going to and Jolt 
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the lame principle, we m; 
nerve. Alth™ £ h thefe ( 
different parts of the bra 



(align venn u I he common dfitions of the 

pari. This modi ul' icil"uiii:i:; if crpully aiwlimbli: to the organ of 
tafte; and if the opinion of p.:i'i;;:;-.r nerves foil-.;; to particular organs 
of fenfe, he well founded, then the reafon is evident why the note, 
as a part of our body, fhould have nerves in common with other parts, 
befldes thefe peculiar ncrvi/s ; and S5 tin- membrane of the note is of con- 

pofe the nerves fent to this part, for that pnrpoft, will not be few in 
number. It is upon rlir ;.t:i.i i;1.- tin: Null n.iir nt n.TV'j; mnj In 1 liippkd 
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fceondly, it is different, in that it docs not faui to Ik compofol of 

fafciculi, and h i .u fur 'm '.in' ; :.i i. .1 1 ■ 1 1 

fafciculus ; and this is probably the reafon why the lirft pair is weaker 
while within the (hull, than the others. Its form is fomewhat trian- 



raifed without breaking oft' the finiill hrancho at their origins. As 
the hranchts of the nerve pafs through this bone, they (can to take 
procclfes from the dura mi.h.t -■-h:\;i: ■-■• '■Ah rhem ; they then become 
firm chords, fimilar ro other times. Theft branches, after they have 
got through the hone, form thi-miL-lris into planes or divifions, 
one pafling on the feptuin, the othet on the turbinated hones. Tlicfc 
of the leplum n.irinm. in their pailajc to tlie nofe, are firll eontinued 
a little way down, in bony canal" d' the ne.-|v:utieular lamella of the 
ethmoid bone f whiih hi*: K-runu: mull grooves in that bone • and 
thole on the oppofitc fide being more numerous and fmaller, pafs down 



nofe, they 



other. They can hardly be dilli 
traced upon the membrane the fi 
they link d.-jprr and deeper into 1 
where we mint fiupuie cIkv 



direction ofthefe 



OF SOME BRANCHES OF THE FIFTH PAIR OF NERVES. )i 9 
down a little rail) Hal. mil 'lie briniihts tfjicii.'.lly ;,l the upper part, or at 
their firil felling out, join one another. Thofe on die fide ncit the an- 
trum, when tlicy have reached the membrane of the nofe, in their courfe 
lo the fiiperior turbinated bone, form a very confidcrable network or 
plcsus i and when they reach that bone, do not all go round its convex 
curi-ated pendulous edge to the comave lide ; but fume jailing through 
the fubllancc of that bone, get immediately upon it; which is the 
rcafon why wc find ib many holes in that bone. It is difficult to 
trace them further : hut it is realisable to fuppofe that they go through 
the inferior turbinated bone in the fame mariner, huce we find fimilar 
holes there. 



■ THE FIFTH 



Is tracing the courfe of the clfaai.ry i:ervcs, I alio dikovercd fevcral 
inches of the fifth ptir, not common!',' inr-un, psrticuhrlv two that 
re fuppofed to go to the membrane of the nofe for the fenfe of Qnell- 
■; but which only piis through dial organ to their place of defki- 
:ion. The firft is a [mall nerve from the firit j; rf:c liiiJi pair , 

according to Winiloiv, the nervus ophthalmicus Williiii ; which 
all nerve is called by Window, the nafal. This branch, after having 
Ted out of the iTaill into l!u orbit, ru-trutr- the cranium through the 
amen orbitarium auKriui, ai^l gets cii the [--i':>rilomi phtc of the eth- 



lie OF SOME BRANCHES OF THE FIFTH PATH OF NERVES. 

The fecond, is a branch of the fupcrior mamillary nerve; for that 
nerve having palled through ihc foramen rotundum, divides and fends off 
feveral branches, one of which partes backwards and inwards, through 
the foramen commune, between ihe orbitar procefs of the palate, and ihe 
root of the ila of the fphenoid bone, a branch of which gets into a fif- 
fiue, and feems to feparale rhe root of the ala fri>m the body of the 



wards towards the foramen incifivnm, through which it paffes and is loft 
in the gum behind inc firil dtnici iiitiforcs, and on the membrane of the 
roof of the mouth at that part. 

There is another branch of the fupcrior maxillary nerve, which comes 
off from a large branch that is going down to the mouth uvula, ftc. 
and tin; :>r.iiLili, with i'; dlviliun i!n._> t'vo, has been deferibed by pro- 
fcltbr Meckel of Berlin j but after tracing one of thefc into the ponio dura, 
lie purfucd the fcarch no further. This branch of the fupcrior maxillary 
nerve palici back through the foramen ptcrigoidcum, accompanies the caro- 
tid artery as it paries acrofs rhe pofterior edge of the foramen, and there 
divides into two blanches ; one of which panes down along with the 
carotid artery, through the bafis of the fkull, and proceeding in a con- 
trary ni:cit:on to the courfe of rhe artery, in contact with that branch of 
Ihe cervical ganglion that pailes up with the carotid artery to join the 
fixth pair; then joins the firft cervical ganglion. The other branch 
dccnlfites that iirri-rv vi: itj ii|'fi'. j r furf.sce, and getting upon the an- 
terior fide of the petrous portion of the temporal hone, then enters a 
fmill hole near the bottom of that large one which affords a paflagc to the 
feventh pair of nerves, joining the porno dura, juft where that nerve 
makes irs firft turn, v-jfll; al'jn;: «iih it ■ h : u_i^H nhsi; is called t!u: ;n|-.i,-- 
duft. This nerve, compelled of portio dura, and the branch of the fifth 
pair, fends off, in the adult, the chorda tympani before its exit from the 
ikull j and in the fo:tus, immediately after. The termination of the 



OF SOME BRANCHES OF THE FIFTH PAIR OF NERVES. 



branch, called chorda tympani, I (hall not defcribci I am almoic certain 
it Is not a branch of the feventh pair of nerves, but [he. Urt-defcribed 
branch from the fifth pair ; for 1 think I have been able to feparate this 
branch from the portio dura, and have found it lead to the chorda tympa- 
ni; perhaps, is continued into it ; bur t;ns i-. a pji:-.c very dirii'iih t:- 
tcraiine, as the portio dura is a very compact nerve, and not fo fafciculnted 
as fome others arc ; however tliii m;iy he, it U very renlimable to fupplc 
that the chorda tympani is a hramh of tix fifth pair, as it goes to join 
another branch arifing from ihe fame trunk. 
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PLATE I. 

TIIE olfactory, nr firft pair of nerves, as they arc feen upon the 

The tony fcptum is removed io cxpofc the netves of the right nofirfl, 
as they pafs at firll between the membrane and bone. 

A The os fronlis. 
E The frontal finus. 

C The cartilaginous part of the feptum narium. 

**** The cut edge, from which thefeptum has been feparaled all round. 

D Tlie furficc of the common JUn, uhcrc it is loa in the membrane 

ofthenofe. 
E The upper lip. 

F Part of the alveolar proeefs of the maxillary bone next the fymphyfis. 

H The bony palate. 

K The upper part of the fauces. 

L The opening of the Elilbchun tube. 

M The cuneiform proeefs of the os occipilis. 

N The infidc of the cuneiform proeefs, near the foramen magnum oc- 

O Thcpoltcrior clinoid proccls. 

P The fphenoid Anns, with its fcptlim. 

Qjrhc fella Turcica. 

R Tlie crilia galii. 

SS The membrane of the right nndril that lined the fcptum j the feptum 
being removed. 

T A branch of the fifth pair of nerves, that comes through the foramen 

UUU The firll pair of nerves, having pafled through the cribriform 
plate of the ethmoid bone, tamifying on the membrane of the fcptum. 

PLATE 




gUlty 

oigiinad by Goegle 



PLATE II. 



1HE olfaflory, or firll pair of nerves, as they are iter, upon Iho 
membrane of ihe nofe, which covers the turbinated bones ; the 
dor pans of the face being removed, 
"his engraving was taken from the fame head as plate I. 



C The cartili 
D The ala n. 
E The fcptur 



L The body of the fphenoid hone. 

M The groove made by the carotid artery. 

N The pofterior elictoid procefs. 

O The Iphenoid linns. 

P The crifbi galli. 

QJThe membrane of the nofe. 

R The membrane, a little more comer, where Ihe inferior turbinated 

bone is li mated. 
S The lime where the fiipcrior turbinated bone is filtrated. 
T The branch of the fifth pair of nerves that was fiippofed to be loll on 

the membrane of the nofe. 
UUU The mink of ihc firft pir of nerves which is afterwards loil upon 

that part of Sneider's membrane that covers the turbinated bones. 



THE END. 
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